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When a bearing goes bad— 
Lead comes to the rescue 


EAD is a quiet, serious-minded 

metal which goes about its busi- 

ness without the aid of a press agent 
and a battery of cheer leaders. 

And lead’s business is to take an es- 
sential part in practically every modern 
industry. Most often it is the guardian, 
protecting the weather-beaten structures 
of buildings, sheathing the wires that 
carry power and light to every home, 
every factory. 

Production of an entire plant may be 
seriously interrupted 
when one bearing 
on a single machine 
goes bad. What is the 
remedy? Lead. Not 
lead alone — it is per- 
fectly willing to work 
with other metals to 
form babbitt alloys 
that are stronger, more 
durable,more depend- 
able than any leadless 
bearing metal. 

“But,”says the bab- 
bitt user, “which of 
the dozens of different 
grades of lead alloys 


The EAGLE-PICHER LEAD COMPANY - 


willserve my purpose and save my plant 
from all the expense of a breakdown?” 


Eagle Babbitt Service gives him the 
answer. For Eagle-Picher research has 
produced three different grades of bear- 
ing metal which are designed scientific- 
ally to fill 95% of all babbitt require- 
ments. They are known as Eagle Dread- 
naught High-Speed, Eagle Outlasta 
General Service, and Eagle Standard 
No.4. And Eagle Babbitt Service stands 
ready to supply special alloys to fill the 

special needs which 
industry may develop. 


This babbitt ser- 
vice is only one phase 
of productive research 
in the Eagle-Picher 
institution which is 
constantly on the 
watch for new uses for 
lead in all its useful 
forms. Tomorrow, 
when industry’s de- 


Ler 
Piast veloping processes re- 
Dice 


quire new services 
from lead,Eagle-Picher 
will be ready to supply 
the need. 
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Reducing power costs in every industry 


Typical Foster Superheater in- 
stallation in water tube boiler. 


For 


power plant economy 


POWER SPECIALTY COMPANY 


Boston 


Kansas City 








better 


The fact that superheated steam will save from 
5 to 20 per cent in terms of fuel used has been 
largely established through the operating 
records of the 10,000 Foster Superheater 
installations extending over 20 years of service. 


The patented Foster construction promotes 
power plant economy in other ways as well. It 
protects piping, fittings, and engine parts from 
the expansion and contraction strains of a 
variable steam temperature. The temperature 
fluctuations that would otherwise result from 
variations in steam demand or furnace condi- 
tions are absorbed by the distinctive Foster 
Extended Surface. 

Write for the Foster Superheater Book, des- 
cribing the Foster Superheater construction 
and records. 


Foster Superheaters and Economizers 
111 Broadway, NEW YORK 


Philadelphia Pittsburgh Chicago 
Detroit Dallas Denver London, England 


Plants at Dansville, N. Y., and Egham, England 


San Francisco 
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A few users of 
Foster Superheaters 


RG. dic ok oie West Virginia Pulp & Paper Co. 
ES 1 ici i'bg ew Ow aa a Phelps Dodge Company 
BAM. ccc cesses IVGW JetGey Zine Co. 
Aluminum..........Aluminum Co. of America 
ES a4w c's 9a a ee Ran National Lead Co. 
CSS acta to ckuek cowenls J. S. Steel Corp 
| BREE Sag a eke International Nickel Co 
a a bea! bi aol ecene «Ree Homestake Mining Co. 
Is « ei <w eae RR Consolidated Coal Co. 
Me Vin ao cha oe Ke oe 8 cca Semet Solvay Co. 
eee ars cs > deiner kaac eS conte nate Standard Oil Co. 
Cement .. Alpha Portland Cement Co. 
Harvesters........ International Harvester Co. 
BI fai aig! 6 ais ook cee Oliver Chilled Plow Co. 
Fertilizer........ American Agricul. Chem. Co. 
Automobiles.......... Packard Motor Car Co. 
Wea: cvoweeeas Firestone Tire & Rubber Co. 
Electrical Apparatus...... Western Electric Co. 
Explosives. .....E. I. du Pont de Nemours Co. 
Firearms........ Winchester Repeat. Arms Co. 
ONIN. so. 0 cc down ne on wk Swift & Co. 
Milk Products....... Borden’s Cond. Milk Co. 
ae hE a wae National Biscuit Co. 
| ROR Ete Hershey Chocolate Co. . 
ee si oo 5 has slates pew ale American Ice Co. 
Cottons...........Riverside & Dan Riv. Mills 
MG 5 kw ke alent American Woolen Mills 
MM EG S-c és Vida cated Endicott Johnson Co. 
Pe ee Pfister & Vogel Leather Co. 
CIN. 55 occas een es General Chemical Co. 
WRN. <.ka; 3G deters Sherwin-Williams Co. 
ERR pape ee aa ...N. K. Fairbanks Co. 
Locomotives........ American Locomotive Co. 
NER Seg aR American Car & Foundry Co. 
Cash Registers..... National Cash Register Co. 
Talking Machines. . . Victor Talking Mach. Co. 
EE 3) <r fsa atk Sy in GN Aeolian Co. 
Ne ee ale Oa ae dte Eastman Kodak Co. 
| SRO A eee Western Clock Co. 
i, San rare: Curtis Publishing Co. 
Whee ONGOTS. 0. ce ce Sears, Roebuck & Co. 


Why they use 
Foster Superheaters 


1. A steel tube for 4. Least space for 
strength; a cast iron desired superheating 


shell for durability. effect. 
2. Four to six times 
more heat absorption 5. Steam stays close 


surface as. obtained to hot tube surface. 


from bare tubes. 

3. Reserve heat 6. Can’be applied to 
stored for sudden de- any ‘make or type of 
mands. boiler. 





Over 
10,000 ' 
installations 


in stationa ower- 
- lants 
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Wherever there is a Timken Bearing in machin- 
ery there is a point of hard service. That’s just 
why each bearing is there. 


For very vital reasons Timkens are awarded tough 
jobs in motor cars, trucks, tractors, machine tools, 
electric motors and other mechanical devices 
throughout transportation, agriculture, manufac- 
ture, and all other divisions of Industry. Timken 
Tapered design provides for the inevitable 
“‘side-thrust’’ on bearings, which best engineer- 
ing dare not ignore. Timken positive roll align- 
ment, exclusive, adds to bearing speed possibilities. 
And only Timken, in its field, produces its own 
electric bearing steel. 


ts Sate A OR Om eS thane si 0 
: tes ne 








Timken steel leaves the furnaces to 
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Buckets of Brawn 
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The world’s largest producer of electric furnace steel is Timken. In these giant buckets 
go through all the processes of manufacture, entirely within the Timken plants 








for Bearings 





c > me te PT oT al Le EE. Ea gaara BES 


Finest material for the worst work in machinery 
is assured by the complete, extremely modern 
Timken steel plant which is part of the great 
self-contained Timken Bearing industry. 


Such resources and facilities could be reared on 
nothing but the engineering success of some 
150,000,000 Timken Bearings. Facing an engi- 
neering career, you will be facing the universal 
preference for machinery designed around 
Timken Tapered Roller Bearings. It will be well 
to know Timkens. The little stiff-bound Timken 
book, sent gratis upon request, will tell you much. 


THE TIMKEN ROLLER BEARING COMPANY 
CAAT. O-E Oo HI O 
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Three Unusual Public Servants 


gaan chee Be gti as These public utility power stations, 

) constructed by The Foundation 
Company, are now contributing to 
the welfare of the communities they 
serve. 


The Power Station of the Columbia Power 
Company, near Cincinnati, Ohio, contains 
the latest developments in steam and elec- 
trical generation. It has a present capacity 
of 120,000 H.P. which will be ultimately 
increased to 480,000 H.P. Ground was 
broken February 14, 1924, and power was 
generated December 10, 1925,—such the 
record for construction. 


In the heart of the Kentucky coal fields a 
steam power plant has been constructed, 
designed to utilize fuel near its source and 
transmit electrical energy to nearby indus- 
trial centers, including the mines from 
which the fuel is taken. This $3,500,000 
station of the Kentucky Utilities Com- 
pany, near Pineville, Kentucky, is a link 
in a chain of super-power stations in this 
region. 


At Philo, on the Muskingum River in 
Ohio, is situated a power plant of the Ohio 
Power Company which has become noted 
for its economical operation. Located 
where a navigation dam makes a consider- 
able difference in level in the river, water 
for condensing is taken above and dis- 
charged below the dam without pumping. 
Unusual efficiency is obtained with the 
most modern fuel handling machinery in 
both wet dnd dry storage. 





Power plant construction is a spe- 
Sargent and Lundy Engineers of these Power Stations cialty of this organization. 


THE FOUNDATION COMPANY 


CITY OF NEW YORK 


Office Buildings + Industrial Plants . Warehouses . Railroads and Terminals + Foundations 
Underpinning + Filtration and Sewage Plants . Hydro-Electric Developments ~. Power Houses 
Highways + River and Harbor Developments . Bridges and Bridge Piers .» Mine Shafts and Tunnels 


ATLANTA SAN FRANCISCO MEXICO CITY LONDON, ENGLAND 
PITTSBURGH LOS ANGELES LIMA, PERU BRUSSELS, BELGIUM 
CHICAGO MONTREAL, CANADA CARTAGENA, COLOMBIA TOKYO, JAPAN 





BUILDERS OF SUPERSTRUCTURES AS WELL AS SUBSTRUCTURES 
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“Concrete — Its Manufacture 
and Use” is a 210 page trea- 
tise on the uses of concrete, in- 
cluding 26 pages of tables of 
quantities of materials requir- 
ed in concrete paving work. 
To engineering students, fac- 
ulty members and others 
interested we shall gladly 
send a copy on request. 


KOEHRING 


MILWAUKEE 


Boom and Bucket Distribution 


HE Koehring Company provided means for producing 

Standardized Concrete long before its importance was 

generally recognized. At the same time the vital impor- 
tance of operating speed and the saving of time on the job 
has always been a fundamental consideration in designing 
Koehring Pavers and Mixers. 


One of the basic units of the standard paver, produced in 
conformity with these principles, is the boom and bucket sys- 
tem for delivering mixed concrete from the drum to the sub- 
grade, developed and perfected by Koehring Company. 


This unit because of its many automatic actions cuts down to 
a minimum the time for placing the mixed concrete on the 
subgrade; and because it is possible with this method to main- 
tain a uniform and proper consistency of the concrete from 
the drum to the subgrade without separation of aggregate, 
the Koehring boom and bucket is an important factor in pro- 
ducing standardized concrete of dominant strength. 


Today, the Koehring boom and bucket, Koehring batch 
meter, Koehring five action remixing principle, and the 
Koehring automatic water measuring tank provide the 
most positive and accurate means for producing standard- 
ized concrete of unvarying uniformity yet devised. 


COMPANY 


WISCONSIN 
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Ford Twin Cities Plant 


N this Ford manufacturing plant designed 
and built by Stone & Webster at St. Paul, 
Minnesota, the ground area of the single-story 
main building is nearly 20 acres* and the ca- 
pacity of the power plants, one steam and one 
hydroelectric, on the Mississippi, is 25,000 
horse power. Albert Kahn was Associate 


Architect on the main building. 

Materials for manufacturing enter the main 
building and are unloaded direct from the rail- 
road cars. It is planned to have the finished 
product descend by elevator 100 feet to a ter- 
minal chamber and go thence by tunnel 700 
feet to a boat landing for shipment by water. 


*The building is 1400 feet long by 600 feet wide 


STONE & WEBSTER 


INCORPORATED 


NEW YORK, 120 Broadway 
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A Letter trom an Engineering Executive 


to His Son 


Extremely valuable advice for the engineering student, written by an executive of over 
thirty years’ experience—an M. I. T. graduate to his son now at Technology - 


My dear Marshall: 


Tomorrow you are to become an 
employee in one of the major indus- 
trial plants of the country, and I 
thought this an opportune moment 
to give you some advice, the results of 
some thirty years’ experience in a 
similar plant. 

First, as to your preparation for the 
job: You have been graduated with 
two degrees from the leading engineer- 


ing school in-the United States. Just 
what does this mean? It does not 
necessarily mean—note the word 


necessarily — that you are an engineer. 
It does mean, however, that you have 
spent five years at that institution and 
that you have completed in a manner 
satisfactory to the instructing staff the 
courses of study; and when the high 
standing of the school in educational 
matters is considered, this does mean 
that your work has been no child’s 
play, but has required long hours of 
intensive application. It also means 
that you must have absorbed or re- 
tained a certain, and by no means in- 
considerable, amount of engineering 
knowledge; otherwise you could not 


have successfully completed your 
course. 
The Engineer Should Always Be a 
Student 


This period in your life which you 
have just completed is commonly 
known as the student period. This in 
some respects is a wrong designation. 
In reality your student days are just 
beginning. You are now to become a 
student of real life, and the successful 
engineer forever continues to be a 
student. In your college days your 


* Reprinted from Power, by permission. 





problems were made to fit the student, 
they were bound to come out right, and 
the answers were usually to be found 
at the end of the book. The real prob- 
lems that you are now to be called upon 
to solve have never been solved be- 
fore; the answers are unknown. You 
must fit yourself to these problems. 
Some of them perhaps cannot be 
solved, but never admit that fact until 
you have exhausted every possible 
means of solution. In the various 
laboratories you have tested many 
samples both from a chemical and 
from an engineering viewpoint. You 
are now to test full-sized specimens, 
and in turn you are to be tested your- 
self. Do not overlook this last fact 
particularly. You are to be subjected 
to the acid test, the endurance test, 
and the breaking-strength test. See to 
it that you withstand them all. 

The main object of your studies has 
been to acquaint you with the natural 
laws governing all mathematical, en- 
gineering, and chemical relations. You 
should have learned how best to ap- 
proach the solution of a problem in- 
volving any of these relations. You are 
now to meet with these problems in 
real industry, and your education will 
have prepared you to work out their 
solutions in the quickest time and in 
the most efficient manner. Do not get 
the idea that the man who can carry 
the greatest number of formulas in his 
head is necessarily the most capable 
man, and that he who forgets them all 
is the least so. In my own class was an 
excellent instance of each of these 
types of men, but the man who could 
remember all the formulas never knew 
which one to use or how to use it, while 
the other fellow, although he could not 
107 


carry them in his head, knew what 
formula to use, how to use it, and where 
he could find it when he wanted it. 
Formulas are like tools — possession 
of them is of no value unless one knows 
how to use them. 


Practical Knowledge More Essential 
than Scientific Education 


Never boast or brag of your educa- 
tion, particularly before those who 
have been less fortunate. They are 
likely to resent it, and it does you no 
credit. It is better to have persons get 
this information concerning you from 
others than yourself. Lack of educa- 
tion, while a serious handicap, is no 
disgrace; and the working boy who, by 
years of denial and hard work day- 
times and studying at night, obtains a 
scientific education, is far more deserv- 
ing of credit than he whose education 
has been financed by his parents. As 
you get deeper into your work, you will 
find that theory, which has played such 
a large part in your student work, is 
not all — in fact, it may be the lesser 
part by far. You will find that practi- 
cal knowledge is all-important and that 
in this line the working boy far excels 
in the beginning at least. 

Your first day at the plant is all- 
important. First impressions are likely 
to be lasting, and often has a man been 
forever handicapped by some misstep 
that he made the first day he met his 
new associates. Be careful of your ap- 
pearance. No one but an out and out 
genius can afford to be slovenly in his 
dress, and such persons are rare these 
days. On the other hand, you must 
dress in keeping with your position and 
the nature of your work. It is not wise, 

(Continued on page 134) 



















The 1926 Graduate— Planning a Career 





A thorough analysis of the economic factors the engineering graduate should 
examine in directing his endeavors 


HERE never was a time in the 

history of the country when the 

technical graduate had a better 
opportunity than today. In many 
respects we live in an engineering age. 
We live in a period when wide and 
sweeping changes are occurring in our 
national and economic life, and the 
technician is indispensable in the de- 
velopment of these changes. 

To some extent this has always been 
true, but never to such a degree as now. 
Fifty or a hundred years ago the 
United States was largely agricultural. 
Industry since then has moved on 
apace, and. more and more of the agri- 
cultural areas and agricultural popula- 
tion have been replaced by manufac- 
turing and its allied pursuits. Business 
in 1926 is an overwhelmingly more im- 
portant thing than it was in 1875 or 
even in 1900, and to ail this the tech- 
nical graduate must contribute. 

Not only is this fact well established, 
but competitive conditions, both do- 
mestic and foreign, are such that a 
business can only now be successful 
by a very marked tendency toward im- 
proved efficiency in methods of manu- 
facture and management. Business 
“runs itself” with less success than it 
ever did. There is no reason for the 
conduct of a business it if does not 
make money, and as never before the 
only way for it to make money is to 
reduce waste to a minimum, and in- 
crease production per unit in every 
way. The efforts of Secretary Hoover 
on this line during the last five years 
show what can be accomplished. 

Another factor which emphasizes 
this very important trend toward 
greater efficiency is the long, gradual 
declining tendency in commodity 
prices. A glance at the Babsonchart 
diagram below will at once show that 
the zone of prices as evidenced by the 
single black line has been for the last 
five years considerably above that of 
the pre-war period. During the war, 
and in the wild inflation of 1920, prices 
were even higher. Since then they 
have “‘stepped down’”’ to the zone of 
the last five years and are now working 
still further downward toward the old 
levels. This represents a very different 
period from that of generally rising 
commodity prices, and offers a fertile 
field for the endeavors of the trained 
technical man. 

Suppose, for instance, one holds an 
important position in an enterprise 


during a long, upward price drift. 
A fundamentally different viewpoint 
and a fundamentally different policy 
are called for than when the price trend 





By Leroy D. Peavey, 98 


President of the Babson Statistical Organization 


is downward. Moreover, when the long 
pull tendency of prices is upward, cer- 
tain enterprises (such as public utilities 
with legally limited prices) may be 
severely handicapped, while other con- 
cerns which can advance quotations 
will make gratifying profits. Opposite 
conditions prevail when the long pull 
trend of prices is downward, as it is 
today. Many public utilities are now 
getting the advantage of lowering 
prices of materials and more or less 
stable rates for service. 


This article is the sixth of the series to discuss 
the future of the technical graduate in the 
various professional fields. It is not limited, 
as were the others, to any particular field, but 
surveys the entire situation from the economic 
point of view. The author, from the position 
he holds, can present this aspect of the situation 
with authority. It is hoped that the series is of 
real service to the men in all classes who are 
confronted with the problem of deciding just 
what field of activity they will enter upon gradu- 
ating. 


This is an illustration of what the 
engineer must continually keep in 
mind. The technical man is perfectly 
familiar with the forces of physics, 
chemistry, etc., but he is too often 
blind to economic forces — so impor- 
tant to him and to the industry which 
he serves. He should have indelibly 
impressed on him the fact that if he is 
ignorant of economic forces, all the 
energy in the world of science will not 
save him from. business catastrophe. 
The very fact that the engineer is so 
highly trained tends to give him a false 
confidence, and thus he may be a prey 
to powerful economic forces. 

The technical graduate in beginning 
his career, as well as all other collegians, 
must always have definitely in mind 
the condition of general business and 
in which direction it is moving. The 
Babsonchart diagram already referred 
to shows the temporary ups and downs 
of United States trade. It is true that 
decade after decade the country is 
forging ahead in a remarkable manner 
— that is, the average growth of the 
country represented by the line X-Y 
on the diagram shows a constant up- 
ward advance. In spite of this, how- 
ever, the temporary periods of over- 
expansion and readjustment have a 
very vital effect on trade and on em- 
ployment. 

Incidentally, it is very much harder 
to secure a good position in a period 
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like 1921 or 1914 than in the wonderful 
activity of 1906, or 1916, or 1919. 
This, many graduates in those un- 
fortunate years found to their sorrow. 
Again, the general procedure, method 
of attack, and whole mental attitude 
of the worker must be entirely different 
when business is vigorously advancing 
from his attitude when a decline is in 
force. Suppose there are two engineers 
of equal ability. One takes hold of an 
enterprise at the bottom of one of 
these upward swings, and with the help 
of fundamental conditions makes such 
a success that it becomes firmly estab- 
lished and can readily survive subse- 
quent depressions. The other man is 
active in an enterprise at the top of a 
downward trade swing and finds the 
course of business working against him. 
He may not only weaken the enter- 
prise, if he does not understand these 
laws of trade, but the business may 
collapse altogether, and severely crip- 
ple his morale and change his entire 
career! 

The successful engineer, then, like 
all other men, is constantly familiar 
with business conditions. At the pres- 
ent time we are in a substantial area 
of good business above the average 
“X-Y Line” of the country. While gen- 
eral business during the balance of 1926 
may not be as good as for the recent 
six months, there is a probability that 
graduates who are reasonably alert 
will find conditions favorable enough. 
Monetary, industrial, and employment 
conditions show no sign of immediate 
stress. 

In selecting a life-work the graduate 
must of course decide whether he 
wishes to undertake the more profes- 
sional occupations of teaching or pure 
laboratory research in some form or 
other, or whether he will devote his 
talents to the furtherance of business 
in one of its many and varied phases. 
In each there is abundant room for an 
honorable and successful career. The 
true engineer in either sphere can per- 
form his legitimate function of “adding 
something worth while to what has 
already been done.” If he does not 
fulfill this requirement, his life will be 
of no avail. 

He must follow in the illustrious 
path of his predecessors who have 
civilized and made habitable the track- 
less wastes, caused the deadly swamp- 
infected areas. to teem with life, 
brought the ends of the earth into vital 
and easy communication, or made pos- 
sible the wonderfully efficient factory 
processes of the  twentieth- century 
world! He must, if he would’rise%at all 











May, 1926 


above a mere mediocrity, have a tre- 
mendous vision, and yet be so balanced 
by his practical viewpoint that the 
products of his labor will abundantly 
contribute to the advancement of 
society. 

By far the larger number of tech- 
nical graduates will not adopt the pure 
research occupations, but will enter 
some phase of business activity. To 
them especially we would emphasize 
the fact that they can progress only 
by making themselves increasingly use- 
ful to their employers. Science for 
science’s sake is commendable, but the 
man who in the busy whirl of business 
makes computations simply to obtain 
an answer, or the man who holds a 
test-tube simply to obtain the resulting 
reaction, will never get very far. In 
fact, as far as business is concerned, it 
has no interest in such processes at all 
unless the results can be utilized to 
secure greater efficiency of processes, 
to perform a greater service to cus- 
tomers, and thereby increase the 
profits of the concern. 

Some readers of this article do not 
need to be reminded of these facts, but 
by far the majority of young engineers 
need constant admonition along this 
line. What does your employer care 
how many lines you draw on paper, or 
how many hours you spend on factory 
process, if the business is not materi- 
ally benefited thereby? The progress 
of the business is the goal to be kept 
in mind, and the rewards are com- 
mensurate only with the achievements 
of this goal. ~As this article is being 
written an announcement comes of 
a mammoth endowment for pure re- 
search operated by Mr. Hoover and 
associates. This is for university lab- 
oratories, but will contribute heavily 
to industrial progress. 
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It is with this fact in mind that 
the technician in the commercial field 
should, if possible, couple his capacity 
for management and organizing ability 
with his scientific skill. He should aim 


VALUE OF PRODUCTS OF 
CERTAIN GROUPS OF 




















at eventually becoming an organizer 
or an executive in some form or other. 
A mere “engineer” may not obtain a 
salary proportionate to his real ability, 
and the time and money expended for 
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his training, unless, of course, he 
specializes intensively in some one 
form of work. (It is true that there are 
some notable exceptions, like the late 
Steinmetz, who are especially gifted 
by nature with a certain intensively 
developed mental phase, but these are 
only exceptions.) To those, then, who 
may not posses the powers, or who 
have a distaste for a business career, 
the clarion message is — ““Be an expert 
on some one line. Know more about 
that particular subject than anybody 
else in the world!” 

The great consideration for the mass 
of young graduates is, however, to 
select and train in a business where you 
will not only function as a technician, 
but ultimately as an executive or 
owner — at least a director of an im- 
portant part of it. This statement 
does not simply have in mind the 
monetary reward. The question of 
authority and power is also vitally in- 
volved. If the young man is not care- 
ful, he will get into a pocket or rut. He 
is at first placed in a very subordinate 
position, and it will be unfortunate if 
he allows himself to stay there. The 
successful man initiates and plans, and 
the engineer of the business type has 
full play for these necessary qualities. 
In such a capacity as above described, 
one has a breadth of opportunity even 
for scientific accomplishments which 
otherwise might be denied him. 

It is gratifying that in recent years 
our engineering schools are recognizing 
the extreme value of better informa- 
tion along general economic and busi- 
ness lines, in order that their graduates 
may have a proper background as they 
enter the arena of activity. This is as 
it should be, but the individual must 
himself make sure of surrounding him- 

(Continued on page 130) 
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Bacteria — the Smallest Workers in Industry 


An extremely interesting account of some of the activities of these universal 






workers from a practical viewpoint 


EMBERS of the engineering 

professions have but a vague 

knowledge of bacteria and their 
uses. In general a bad cold or a slight 
influenza epidemic recalls the fact that 
there are such organisms in the uni- 
verse, although the idea is often ex- 
pressed that humanity would be much 
better off without them. This point is 
conceded as far as those types of bac- 
teria connected with disease, but for 
each type associated with diseases, and 
they are comparatively few, there are 
hundreds of others which are working 
to help mankind. 

Bacteria are the smallest living 
things which we are able to distinguish 
even with the aid of a microscope. 
They are seldom more than a few thou- 
sandths of a millimeter in length, and 
there may be millions present in just a 
small drop of liquid, but in spite of 
their diminutive size, these micro- 
organisms are able to accomplish feats 
of considerable magnitude. 

Without the labors of some groups of 
bacteria, we should need thousands of 
nitrogen fixation developments, such 
as has been proposed at Muscle Shoals. 
Members of these groups, the so-called 
nitrifying types, are able to take nitro- 
gen from the air and convert it into 
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Ry B. E. Proctor, 


Department of Biology and Public Health, 
Institute of Technology 


Massachusetts 


more complex nitrogenous compounds, 
which in turn are available for the 
nourishment of food crops. Of course 
this process has been going on in na- 
ture for centuries, but it remained for 
science to discover that only certain 
legume plants, like clover, alfalfa, and 
peas, would foster these organisms. 
Immediately thereafter farmers were 
instructed to rotate their crops and 
plant clover or alfalfa once in two or 
three years to enrich the nitrogen con- 
tent of their land and increase their 
crop production. The work these ni- 
trogen fixing organisms do may be 
imagined, as Whiting, at the Illinois 
Experiment Station, has calculated 
that if the nine more important crops 
grown in the United States were to be 
furnished all their nitrogen require- 
ments by the application of the nitrate 
of soda, which is at present the most 
important commercial nitrogenous fer- 
tilizer, the world’s supply of this ma- 
terial would be sufficient for the United 
States alone for only about six years. 

These organisms require no attention 
after being sown once with clover, but 





VARIOUS ORGANISMS AND RAW MATERIALS USED IN RESEARCH STUDIES ON 
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The final product is butyl alcohol. 





Some of the intermediates are acetone, a dye, and iodoform. 
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there are many other kinds of bacteria 
which have to be carefully trained to 
carry out particular tasks and which 
work only under very specific condi- 
tions of temperature, acidity and oxy- 
gen supply. 

An example wherein bacteria are 
used to accomplish a specific purpose 
is in the production of vinegar te 
cider. Everyone in New England will 
admit they are acquainted with cider, 
sweet or otherwise, but very likely the 
changes which occur between its origin 
as a sugar-containing juice of the apple 
and the sour solution of dilute acetic 
acid called vinegar are a mystery. 
First, the sugars of the apple are con- 
verted to alcohol by the action of yeasts 
which are quite closely related to bac- 
teria from a_ biological standpoint. 
This alcohol is then oxidized to acetic 
acid by the action of acetic acid bac- 
teria. Unless sweet cider contains 
some substance such as sodium ben- 
zoate to stop this action the process 
will go on spontaneously, because both 
yeast and bacteria are always present 
on the skin of the apple, but it re- 
quires several weeks for the alcohol 
to be completely transformed to vine- 
gar in a natural way. It was found 
that by increasing the number of bac- 
teria and the amount of oxygen pres- 
ent the same results could be accom- 
plished in several hours. This process 
is now used industrially in making 
vinegar by cultivating large numbers 
of acetic acid bacteria on beech shav- 
ings and allowing the alcoholic cider 
to trickle down over them in the pres- 
ence of a generous oxygen supply. 
The shavings present a tremendously 
large surface area and thus facilitate 
the more rapid chemical action by the 
organisms. 

Bacteria were drafted into the serv- 
ices of the Allies during the World 
War as a result of one of their func- 
tions. The manufacture of explosives 
demanded enormous amounts of ace- 
tone as a solvent, but the supply was 
limited to that obtained from the de- 
structive distillation of calcium acetate. 
New methods of making acetone were 
vitally essential and numerous scien- 
tists went to work on the problem. 
Certain bacteria were known to have 
the ability to act on carbohydrates and 
form acetone along with other organic 
products, so experiments were carried 
on with these particular types of or- 
ganisms. ‘A small plant was started in 
England using potatoes as the source 
of raw carbohydrate material, but the 
great increase in their price made their 
use prohibitive. Broken rice was next 
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tried out, and proved quite satisfac- 
tory, but the German submarine em- 
bargo soon cut off this source of sup- 
ply. Corn or maize was found to work 
well, and plans were made to ship this 
raw material to England both from 
Egypt and the River Platte. Again 
difficulties rose, as the United States 
was now entering the War and all 
shipping was needed for troop trans- 
ports. In the latter part of 1917 things 
had come to a point where extensive 
plans were made to have the women 
and children in England gather horse- 
chestnuts to be used for the manufac- 
ture of acetone by bacteria. These 
horse-chestnuts were really unsuited 
for the purpose, however, due to diffi- 
culties in removing the heavy out- 
side coating of bark which contained 
esculin, a compound which _in- 
terfered with the necessary bacterial 
action. 

The development work had been 
established on a practical basis by this 
time, but it was seen that the only 
logical means of combating circum- 
stance was to move the production 
centers to the sources of raw material. 
With this in mind the British War 
Ministry took over some large distillery 
properties in Toronto for the produc- 
tion of their acetone, and shortly after- 
ward the United States established two 
plants of a similar nature in Terre 
Haute because of their location so 
near to our own great corn-producing 
regions. 

For a long time before the War was 
over, these plants were producing tons 
of acetone daily, but the demand was 
steadily increasing because acetone had 
found another important use besides 
explosives. It was being used as a sol- 
vent in wing-dope, the treatment given 
airplane wings to cut down the effects 
of atmospheric exposure. 

All bacterial organisms do not pro- 
duce acetone from corn and such carbo- 
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SOME OF THE “AZOBACTER,” A SPECIES 
OF NITRIFYING BACTERIA FOUND IN 
THE SOIL .X 1000 


From Jordan after Zettnow 


These bacteria are able to take nitrogen from 
the air and make it into food for plants. 
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STEAM DISTILLING APPARATUS USED IN THE FERMENTATION RESEARCH WORK 


BEING CONDUCTED BY MR. K. 


hydrate materials, in fact the types 
which can are very limited. When 
such a type has been found, extreme 
precautions must be taken that other 
organisms are not present which will 
interfere with the process and possibly 
prevent the formation of the product 
wanted. On the other hand, when 
acetone is produced, there are always 
other organic products formed as well. 
In this case, under the conditions 
needed to produce acetone, there were 
also produced buty] alcohol and a small 
amount of ethyl alcohol in the fer- 
mented mash. 

During the War butyl alcohol was a 
by-product which had little use. Since 
the War butyl alcohol has found sev- 
eral important uses, such as in the 
better motor car finishes, as a solvent, 
and in the production of certain film 
materials, so that the by-product is 
now as important as acetone, which 
decreased both in price and use after 
the War. Between these two products 
and their wide uses as solvents the 
process has become quite well estab- 
lished commercially. 

Two other bacterial methods were 
developed during war time to help 
speed up the production of acetone. 
One involved the use of molasses as a 
raw material to produce acetic acid 
in the same way vinegar is made, after 
which calcium acetate was formed. In 
the other process the giant kelp of the 
Pacific Ocean was gathered in tremen- 
dous amounts, transported to land in 
barges, and fermented with bacteria 
to produce acetic acid, ethyl acetate, 
ethyl propionate, and ethyl butyrate. 
One plant alone turned out twenty- 
four tons of acetic acid or its equiva- 
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lent in acetone daily using this method. 
Neither of these special industries sur- 
vived the period of declining prices of 
acetone however. 

Bacteria have some good qualities, 
as we have seen above, but they also 
may work to the disadvantage of man- 
kind. Spoilage of goods amounting to 
millions of dollars annually is caused 
by the same bacteria. Plant products, 
such as textile fibers and rubber latex, 
are also subject to their depredations. 
Bacteriological laboratories spend a 
much larger proportion of their time 
developing methods of prevention of 
spoilage by bacteria than the utiliza- 
tion of bacteria for the production of 
certain commodities. Studies on the 
growth conditions have shown that 
temperature and moisture are two of 
the most important factors in their 
development. As a result we now pre- 
serve in glass or can a large percentage 
of our foods, heating them to such tem- 
peratures that the bacteria are killed, 
in order to prevent spoilage. Our 
meats and vegetables are also placed 
in cold storage for the reason that bac- 
teria are unable to carry on their ac- 
tivities to the same extent at low tem- 
perature as they would otherwise. 
Argentina has become a large meat-pro- 
ducing center because refrigeration en- 
ables meat to be shipped from South 
America to Europe and the United 
States, where it arrives in perfect con- 
dition and competes with local prod- 
ucts. .Citrus fruits which were once 
thrown away because of spoilage by 
micro-organisms are now shipped from 
California to the Eastern markets by 
refrigerator cars. It would be difficult 

(Continued on page 154) 











The S. S. Malolo 








A complete description of the largest and fastest steamship ever built 


T the present time, fast express 
service westbound for passenger 
transportation terminates at the 

Pacific Coast, but with the advent of 
the S. 8. Ma/lolo, now being constructed 
for the Matson Navigation Company 
at the plant of the Wm. Cramp and 
Sons, Ship and Engine Building Com- 
pany in Philadelphia, the terminal will 
be moved about 2000 miles west to 
Honolulu. This ship, which is being 
built for first-class passenger accom- 
modation, will be able to make the run 
in less than four days, and will form a 
fitting adjunct to Pullman trains now 
crossing the continent. 

The principal dimensions and char- 
acteristics of the Ma/lo/o are as follows: 


Length OVEl Ia 4. das . 582’-0” 
Length on 26’—0” waterline....... 577'-0” 
Ea ay oe 83’-0” 
Depth to shelter deck... . 44’-6” 
SE ae ag eae ye ..... 28'-6" 
Deadweight on 28’—6” draft, about. . . 8250 tons 
Sea speed........ . 21 knots 
S. H.’P., total available... ........ 25,000 


Before settling on the final design, 
several arrangement schemes were 
evolved and the dimensions changed, 
the latter gradually increased. Es- 
pecially did this apply to the breadth, 
as it was desired to maintain a wide 
margin of stability under all conditions 
of loading. 

Subdivision of the ship is unusually 
extensive, there being twelve water- 
tight transverse bulkheads extending 
to the shelter deck, which amidships 
is 16-0" above the load waterline. 
There is a double bottom 57” deep ex- 
tending from the forepeak bulkhead as 
far aft as possible. For one of this 


class, the vessel is of exceptional fine- 
ness, the block coefficient being about 
0.55. 





in this country 


By E. P. Trask, ’99 


Assistant Naval Architect, Wm. Cramp & Sons Ship & 
Engine Building Co. 


To gain the maximum in length on 
the waterline with the minimum length 
on which the size of the steel structure 
parts is based, the cruiser type of stern 
was adopted. This permits the use of 
an entirely submerged rudder. Also, 
in this case, the screw type steam 
steering gear is below the waterline. 

The rudder is of the balanced type. 
It is broad at the top to conform to the 
shape of the hull in the vicinity of the 
stock opening and tapers to the usual 
thickness at its after end. Its area is 
281 square feet and it is turned by a 
rudder stock of cast steel 23” outside 
diameter, having a 714” axial hole. 
The rudder consists of a cast steel 
frame having a plate on each side to 
present a smooth surface. Wood filling 
with preservatives fills the spaces be- 
tween the frame arms. The total 
weight of the rudder and stock is about 
40 tons. 

The propeller shafts are encased in 
bossing of unusually large size, which 
permits access to the shafts and struc- 
ture with a facility seldom obtainable. 
The moulds for this bossing as set up 
in the mould loft are shown in the 
accompanying photograph. 

As a resistance to rolling, bilge keels 
33’ deep are provided amidships. 
These are of the usual naval type and 
filled with wood. 

The photo shows in a general way 
the type of template used in the mod- 
ern method of shipbuilding. These 
templates are made from the body plan, 
which is a series of cross sections of the 
ship’s hull taken’on every frame and 


THE S. S. MALOLO AS IT WILL LOOK WHEN COMPLETED 





drawn full size on the floor of the 
mould loft or space where templates 
are made. Templates are usually made 
of bass wood or other clear, soft wood, 
and show the contour of all frames, and 
also on them are indicated the location 
and size of all rivet holes and whether 
the hold is countersunk or plain. For 
brackets and plates forming decks, 
bulkheads, or shell, templates are made 
to conform to the outline of the plate, 
and cross pieces define the location of 
lines of holes extending across the 
plate. Templates for plates are also 
made of heavy paper which has a 
minimum of shrinkage. 

Fuel oil is carried in three sets of 
tanks: one set forward of the boiler 
rooms, one between the boiler rooms 
and engine rooms, and one aft of the 
engine rooms. There are thirty tanks 
in all, which have a total capacity of 
about 4500 tons. 

Cargo is carried forward and aft of 
the machinery space, the total volume 
available being about 225,000 cubic 
feet, and of this about 18,000 cubic feet 
are insulated. The after cargo spaces 
are on a deck which is at the load 
waterline, and are loaded and unloaded 
by four inclined cargo conveyors which 
pass through the deck over the cargo 
spaces to side cargo ports above. 

Passenger accommodations are un- 
usually complete. There are 43 state- 
rooms with one bed, 57 with two beds, 
26 with one bed and one Pullman berth, 
146 with two beds and one Pullman 
berth, and 8 de luxe rooms with two 
beds. In addition, there are 27 sofa 
berths, which make a total passenger 
accommodation of 690, in 280 state- 
rooms; 145 of these staterooms have 
private bathrooms. On two of the 


This ship is to be used for trans-Pacific passenger service. 
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decks, every stateroom is connected 
with a private bath or toilet. 

The dining-saloon extends the full 
width of the vessel and is 132’-6” long, 
and has a seating capacity at small 
tables of 496 persons. 

The galley and pantries and similar 
spaces are of exceptiona! completeness, 
and occupy a space about 90’ long, 
immediately aft of the main dining- 
saloon. The galley ranges are electric- 
ally operated as well as several other 
pieces of galley equipment. 

Two elevators extend through the 
passenger spaces. 

The sun deck is given over entirely 
to public rooms such as library, writ- 
ing-room, lounges, smoking-room, and 
veranda. The total length of these en- 
closed spaces is 318’. 
the promenade deck there is a glass- 
enclosed promenade 222’ long and 
about 12’ wide. On the uppermost 
deck there is a children’s game space 
surrounded by netting about 9’ high. 
Two places are available for the show- 
ing of motion pictures, one inside and 
one out. A swimming-pool, 30’ x 20’, 
together with a well-equipped gym- 
nasium and electric baths, is available 
for the passengers’ enjoyment. 

The crew of such a vessel consists of 
54 men in the navigating department, 
60 in the engineering department, 214 
in the stewards’ department, and 8 
musicians — a total of 336 persons. 

The steel structure of the vessel is in 
excess of the requirements of the 
American Bureau of Shipping and 
Lloyds’ Register of Shipping, with both 
of which societies the vessel is classed. 
As the depth to the promenade deck, 
which is the strength deck, is 54’, the 
ratio of length to depth is only 10.7, 
which is unusually low. To further 
relieve the top houses of possibility of 
damage due to the working of the 
structure, twO expansion joints are 
fitted. The longitudinal stresses in this 
vessel due to floating among waves are 
much less than is usual in vessels of 
this size. 

In accordance with present-day prac- 
tice in large vessels, the frame spacing 
amidships is 36”. In the peak tanks 
the spacing is 24’, and gradual change 
of spacing occurs between these. 

The sizes of some of the principal 
parts of the steel structure are as BL 
lows: bottom shell plating, .84’’ for one- 
half length amidships gradually re- 
duced to .60” at the ends of the vessel; 
side shell plating, .76’’ amidships to 
.54” at the ends; flat keel plate, 1.00” 
thick amidships tapered to .88” at the 
ends; center vertical keelson, .64” 
thick for one-half length amidships 
reduced to .54” thick at the ends of the 
vessel; inner bottom plating, 66” 


thick in the boiler rooms, .68” thick in 
the engine rooms; plating gradually 
reduced to .50” at the ends of the ves- 
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A VIEW IN THE MOULD LOFT 


The moulds for the shaft bossing for the S. S. Malolo, under construction. 


sel; promenade deck or strength deck, 
.60” thick for one half the vessel’s 
length amidships reduced to .40” at 
the ends; deck beams supported by 
four rows of pillars 8” x 3.45” x .375” 
channels; main frames in holds and 
lowest ’tween deck space, 10” x 344” x 
.50” channels and 10” x 3144” x .475” 
thick channels; main edines above 
these, 8”’ x 3.45” x .375” channels. 

Resistance to transverse distortion 
of the hull is obtained by the bulkheads 
and by an extensive system of web 
frames and partial bulkheads which 
extends into the deck houses. 

The life-saving equipment includes 
sixteen 28’ metal lifeboats, two 30’ 
steel motor-driven lifeboats, and two 
20’ wooden work boats, also available 
for lifeboat use. The total passenger 
capacity of the boats is 1016 persons. 
Each of the motor-driven Eikoets is 
to be equipped with a 4 K.W. radio 
set for transmitting and receiving work. 
The lifeboats are handled by six elec- 


tric winches and stowed under mechan- 
ical davits. 

Fire screen bulkheads are to be built 
in the passenger quarters to form 
small compartments for confining any 
fire that might start. These bulkheads 
are to be built of wood covered with 
asbestos and galvanized iron. 

The safety of the vessel is further 
secured by fifteen hydraulically oper- 
ated watertight doors controlled from 
the bridge. Any door once closed from 
the bridge can be opened locally but 
will immediately close. 

For supplying electric current to the 
various auxiliaries and for lighting, 
four 300 K.W. generating sets are pro- 
vided. Steam turbines of 3600 R.P.M. 
are geared to the generators which 
deliver their normal output at 1200 
R.P.M. Direct current is supplied at 
240 volts. In addition, there is located 
on the shelter deck aft a Diesel engine 
driven generator of 25 K.W. capacity as 
an auxiliary set. (Continued on page 142) 




































Some Unusual Marine Accidents 





Three accidents that were unusual in their occurrence, their results, and in the 
unique engineering problems arising in their repair 


HE romance of the sea has al- 

ways interested nations whether 

they are sea-faring or not. This 
undoubtedly is due partly to the fact 
that vessels at sea occasionally dis- 
appear leaving no trace behind. Prob- 
ably the airplane and airship will as- 
sume the same “air” of romance when 
they make trans-ocean flights and thus 
now and then become prey to Davy 
Jones’ Locker. The story of two 
negroes discussing ocean versus train 
travel illustrates this quite well. 

“Sambo,” said Dinah, “I reckon I 
won’t be gwine with yo in dat steam- 
boat to Savannah; I sho will take de 
train.” ‘‘How’s dat, Dinah?” “Well, 
Sambo, if you’re in a train smash up, 
dere yo is; but if yo blow up in a 
steamboat, where is yo?” 

With all the marine casualties, the 
rate of loss of passenger lives on ship- 
board per hundred thousand carried 
corresponds roughly with the number 
killed in railroad travel. In fact, such 
lines as the Cunard, the Merchants and 
Miners Transportation Company, con- 
cerns in business fifty years or more, 
had never lost a passenger’s life until 
recently. While it is too much to hope 
that the American public will be as 
nautically inclined as the British 
our colonial ancestors scattered along 
the Atlantic Coast, the problem of 
America’s merchant marine is better 


By Evers Burtner, '15 


Assistant Professor of Naval Architecture and Marine En- 
gineering, Massachusetts Institute of Technology 


understood now than before the War. 
Furthermore this interest will increase 


if American shipping can carry a rea- 


sonable part, not necessarily half, of 
her foreign trade. We should remem- 
ber that if we protect our manufac- 
turer and farmer by a tariff, the ship 
owner and builder deserve some pro- 
tection to allow for the greater labor 
cost here. 

People flock at once out of curiosity 
to examine the after results of an auto- 
mobile collision. The resultant damage 
from the collision of two vessels is even 
more interesting, due to the far greater 
masses and momenta involved. Usu- 
ally the public must be content to 
view the marine damage second hand, 
as through the newspaper column or 
by pictures. 

Long before the advent of the auto- 
mobile and our numerous traffic laws, 
the international law of the sea re- 
quired that the vessel on the starboard 
side of another should keep out of the 
way. Thus our automobile laws have 
consciously or unconsciously adopted 
the same regulation. Naturally, at sea 
the overtaking steamship must keep 
clear of the vessel overtaken. The 





A “HEADLESS HORSEMAN” COMES HOME 


The S. S. Suevic as it appeared in the Southampton dry dock. 
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whistle as a signal is used not only to 
indicate the intended course of a steam 
vessel approaching another, but it also 
serves as a warning in fog. In the case 
of a sailing vessel a manually operated 
fog horn is employed. Since the range 
of such a horn is naturally limited, and 
the wind during a fog is light, more 
than one sluggishly moving sailing ves- 
sel has been cut down by its steel sister 
steamship. 

While this forms a digression, the 
marine insurance policy may be briefly 
explained. The policy assumes that 
the owner uses due diligence in the 
selection of master, officers, and the 
upkeep of vessel so that on the start 
of a voyage the vessel is in good care 
and in seaworthy condition. The un- 
derwriter and owner have a neutral 
party, the Registration Society (in 
case of the ship), which will determine 
whether the vessel is in seaworthy 
condition. While the yearly premium 
on a marine hull policy is only about 
5 per cent of the vessel’s value, this, 
unlike the ordinary automobile insur- 
ance, covers not only fire and founder- 
ing but also collision damage, whether 
your ship was in fault or not. Even 
accidents to the vessel’s machinery 
which amount to over a certain small 
sum are likewise repaired by the in- 
surance company. Naturally, the 
above presupposes that the owner, 
crew, and insurer are honest, and in 
practice the dishonest are eliminated. 

Since steel ships must have a high 
carrying-capacity and cannot be de- 
signed for battering-rams, collision 
damage is usually local. Thus a vessel 
striking another will be damaged for- 
ward. To reduce danger to themselves 
from such accidents all ships (sail and 
steam) are fitted in the fore part with 
a water-tight athwartship partition or 
collision bulkhead. Since the owner 
wants to carry the maximum cargo, he 
is anxious to move this bulkhead as far 
forward as possible, thereby increasing 
the size a his cargo holds. Hence 
Government and other restrictions re- 
quire that this bulkhead be located a 
fair distance aft of bow — about 1/20 
or more of the ship’s length. 

The vessel that is struck at any 
point save in way of the fore peak will 
only be prevented from foundering by 
the capacity of her pumping equip- 
ment, the buoyant effect of her cargo, 
or the great number of her water-tight 
compartments. While the pumping ca- 
pacity of a steamship is relatively 
great, it can cope with only a small 
hole. The buoyant effect of the cargo 
cannot be definitely counted on as the 

















May, 1926 


vessel may sail empty. The real “‘fac- 
tor of safety” against foundering is 
dependent on the closeness of spacing 
of the athwartship bulkheads. Vessels 
which will remain afloat after one com- 
partment is flooded are known as one- 
compartment ships. Some large-size 
steamers will still float even with two 
or three compartments open to the sea. 

The collision of the steamships 
Florida and Republic in 1909 resulted 
in a very curious bow damage to the 
Florida. During a dense fog off Nan- 
tucket Lightship, the tramp steamer 
Florida struck the liner Republic 
squarely amidships and in way of the 
machinery space. The Repudlic, which 
was 550 feet long, would have re- 
mained afloat if several important 
bulkheads had not failed. Since that 
time the requirements for the strength 
of such bulkheads have been increased, 
and similar disasters we trust will not 
be so frequent. Fortunately, fogs are 
not accompanied by stormy weather, 
so the passengers were readily trans- 
ferred to other ships from the slowly 
sinking Republic. 

Reference to the picture of the bow 
of the Florida shows that her steel 
sides folded up in concertina fashion 
as far as the fore-peak bulkhead, while 
the wood-sheathed steel forecastle deck 
broke sharply off and folded over the 
other structure. This form of damage 
is explained by considering that- the 
Florida’s deck at the bow was several 
feet higher than the strength deck of 
the Republic. ‘Thus in the collision the 
Florida’s sides were crumpled up by the 
lower decks of the Repudlic, while the 
Florida’s upper deck pierced the com- 
paratively weak super-structure of the 
Republic, meeting little resistance. 
After the ships separated, the Florida’s 
deck, now unsupported by the crum- 
pled sides, folded down over the other 
structure. The fact that the sides 
telescoped like a kodak bellows is due 
to the local support offered the plating 
by the transverse frames spaced every 
two feet. 

In the above case both vessels were 
seriously damaged. This would be ex- 
pected, since the weights of the Repud- 
lic and Florida were approximately 
25,000 and 8000 tons respectively and 
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NO MORE MUSIC FROM THIS “ACCORDION” 


The S. S. Florida in dry dock after collision with the Republic. 


the Florida struck the Republic. If the 
vessels in a collision are roughly the 
same size, both, as a rule, are badly 
damaged. Also the vessel that is struck 
in general suffers the most. 

Since the fore-peak bulkhead of the 
Florida held tight, the vessel steamed 
to New York under her own power. 
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As a rule, the time element is con- 
sidered in awarding repair work; thus 
a vessel of the Florida’s size would have 
a demurrage charge of over $1000 per 
day. The Morse Dry Dock and Repair 
Company of Brooklyn rebuilt the bow 
in the short time of twenty-four days 
(Continued on page 148) 





BUCKLING OF THE CURACO BY A T.N.T. EXPLOSION IN HALIFAX HARBOR 


The Curaco in dry dock — dotted lines show position after explosion; heavy lines after repair. 





















The Trend of Modern American Architecture 





The tendencies in architecture in the United States considered as an expression 
of the economic and scientific development of the country 


GREAT deal has been written 
and a great deal is being said 
as to whether there is being de- 

veloped in this country or anywhere 
else in the world at the present time a 
new style of architecture. 

France and Germany show many 
manifestations of an attempt to devise 
a new architecture, with saddening re- 
sults. The exposition in Paris is a 
horrible example. 

I am not going to attempt to prove 
whether or not any style is being de- 
veloped in this country, but I should 
like to point out certain tendencies and 
certain factors that I feel are having a 
very strong effect on the trend of mod- 
ern architecture and on the architects 
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of this country and their work. These 
factors are working slowly, without 
any blare of trumpets or any exhibi- 
tions, but nevertheless are working 
just as sure, in my opinion. The re- 
sults, however, cannot be predicted, 
nor can they point to any style at 
present. These forces may be divided 
into the following divisions: 

(a) Social life of the average citizen 
of this country; 

(b) Economic life in and economic 
development of the United States; 

(c) The building laws of our cities; 
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THE YALE CLUB, NEW YORK CITY 
An adoption of Florentine architecture to a modern American city building.. James Gamble Rogers, 
Architect. 
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(d) The manner by which an archi- 
tectural education and architectural 
tradition are acquired. 

None of these factors are acting 
alone; all are contributing together to 
shape the thoughts and desires of the 
individual, and so his architecture. 

Architecture expresses the life and 
the environment of the people who use 
the buildings. As each generation 
comes and goes, its needs and wants 
are expressed in its buildings. It is al- 
ways necessary, in order to appreciate 
a period of architecture, to know the 
social and economic history of that 
period. 

Probably never before in the history 
of the world have the middle and lower 
class of people had as much as they 
have in the United States at the pres- 
ent time. It is only necessary to com- 
pare the palaces and royal homes of 
Europe with the average American’s 
home today. A small seven-room house 
will have hardwood floors, open fire- 
place, steam heat, good plumbing, a 
radio that can tune in to any portion of 
the world, electric lights, electric heat- 
er, and telephone that gives communi- 
cation to all parts of the country. No 
royal personage nor emperor, not even 
Cesar or Augustus, ever had the power 
and wealth at his command as has the 
average home. 

With the advent of the automobile 
the garage connected to every home, 
or to every building, has come or is 
coming, just as the stable used to be 
connected with the home or public 
building in the early development of 
this country. 

It is nothing to ride thirty or forty 
miles to some country inn to have sup- 
per or seek some form of, entertain- 
ment. Did the Romans, at the height 
of their splendor, ever have the ad- 
vantages that are available today? In 
Massachusetts every family on the 
average owns one automobile at the 
present time. 

One more social tendency is the 
closer housing, both for business and 
for homes. This brings a smaller room 
and the present-day apartment. I be- 
lieve that the present-day office build- 
ing and the present-day apartment 
have, in scale and in plan, no precedent 
in any style or period of architecture. 
Certainly the reaction to this change in 
social life is causing a change in the 
type of buildings which are being built. 

Closely allied to the social life is the 
economic development of the country. 
If there is anything in modern Ameri- 
canism that predominates it is speed. 
We rush from the ground to the top 
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of a forty-story office building. We 
rush through the subways. We rush 
to the train in the morning. We go 
through the streets and dodge the auto- 
mobiles, and everywhere we turn is 
hurry. The pressure in this country on 
the average citizen today is tremen- 
dous. The business man thinks noth- 
ing of going one hundred or two hun- 
dred miles to transact business. Even 
in the last sixty years the change has 
been tremendous. Steel construction, 
elevators, electricity, the modern office 
building, subways, the automobile, and 
now the aeroplane, have come to this 
country and to the world. Certainly 
these are conditions not comparable to 
any other period in history, and so in 
architecture, that I know of. There 
has probably been more advance in 
science in the last seventy-five years 
than in any other seventy-five years 
that the world has ever known. 

This country prides itself on its 
democracy. We hear of self-made men; 
our Constitution states that all men 
are created equal. In England a shop 
will pride itself on being “Purveyor 
to the King,” but Ford advertises a 
“flivver in every home.” A breakfast 
food will state ‘‘a million consumers.”’ 
In other words, this country is a land 
of the middle class, where every man 
has an opportunity and is looking for- 
ward to being more than his parent 
and hoping his sons will be greater 
than he. 

With this speed and development 
has come a great deal of wealth. One 
need only go to some modern hotel, or 
to a bank building, like the Bowery 
Savings Bank in New York, to see the 
wealth of material placed in these 
buildings. With this growth in wealth 
and capitalism have grown the Labor 
Unions, and through these Labor 
Unions have grown labor banks and 
labor organizations tending to con- 
solidate the people and to raise them 
from the hard conditions of labor to 
which the middle man in this world 
has been always subject. With the 
introduction of profit-sharing schemes 
the employee is becoming a capitalist, 
and certain economic authorities claim 
that this is bringing about an even 
greater revolution than has been ex- 
perienced at the present time in the 
Labor movement. 

Surely these economic changes are 
affecting our buildings, our thoughts, 
and our desires, and so, architecture in 
this country. 

With such a social life and economic 
development in this country it has 
been necessary in most of the cities to 
frame and pass building laws. These 
laws deal with the strength of materials 
and with set-backs and heights of 
rooms. Streets are being widened in 


Boston, tall buildings have set-backs 
in New York. Size of cornice, width 
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THE SHELTON HOTEL, NEW YORK CITY 


Arthur Loomis Harmon, Architect. 


A type of modern American architecture. 


of court in apartment houses, rise and 
tread of stairway, regulation of heating 
and ventilation, all have been passed 
and bind the architect to sizes and 
proportions in his design. This phase 
of the development of the country 
probably affects more than anything 
else the visible aspect of the building. 
For instance, a client will ask for a 
building in the style of the Italian 
Renaissance. During the Italian Ren- 
aissance it was necessary to have small 
openings and thick walls, such as the 
palaces of Florence have, for protec- 
tion, as the social and economic life 
was far different from that at the pres- 
ent time. So, when an architect lays 
out a building in the Italian Renais- 
sance style, under the present social 
and economic conditions, with the 
building laws governing the size of 
cornice, the width of court, the height 





of room, it is difficult, when the build- 
ing is completed, to have anything but 
detailed mouldings in the original 
style. For instance, we lay out a room 
which, in the Italian Renaissance, may 
be 12 to 14 feet high,“but the modern 
law will allow 8 feet, 6 inches, so we 
lower the window heights; but the law 
requires certain area of window, so we 
increase the window. I do not think 
that there is much left of the original 
style when we have complied with all 
conditions, and I am frank to call it 
modern American architecture. Is 
there any precedent for the Hotel 
Shelton in New York or the Wool- 
worth Building in the history of 
architecture of the past? 

One further factor that enters into 
the architecture, and perhaps more so 
in the visible part than in the structural 


(Continued on page 138) 























































Inspection Methods 





The maintenance of standards of measurements in manufacturing processes 


NSPECTION implies _measure- 

ment, either of size, performance, 

or quality. Measurement is a 
fundamental manufacturing process 
whose importance increases rapidly as 
the volume of production increases. 
Inspection methods should receive the 
same attention that other production 
methods receive. In the final analysis, 
the simplest methods that are effective 
are the best methods. 

In general, measurement or inspec- 
tion should be employed as a preventa- 
tive and not as a cure. Inspection 
methods which will prevent faulty 
parts from being produced are of far 
more value than those which merely 
sort the good parts from the bad. The 
ideal inspection and production system 
would be to have tools and equipment 
of such proven reliability that periodic 
tests of this equipment alone would 
insure correct results. This is the end 
toward which we should always strive. 
The more nearly any production proc- 
ess approaches this condition, the less 
the attention that is needed in watch- 
ing the product itself. The measure- 
ment of the tools and other manufac- 
turing equipment should always _re- 
ceive primary attention. Too ‘often, 
however, inspection is considered as a 
sorting process only. Despite every 
precaution, some faulty parts appear. 
Some sorting is therefore necessary, 
but this is a minor and not the major 
duty of inspection. 

Shop measurements may be roughly 
divided into two general classes — 
direct and comparative. A direct 
measurement is one where the attempt 
is made to determine the actual, or 
abstract, size. 

A comparative measurement is one 
where the attempt is made to deter- 
mine the difference in size between 
similar or mating surfaces. In general, 
a comparative measurement is much 
easier to make than a direct one. With 
equal care and skill, a comparative 
measurement will always be more ac- 
curate than a direct one. Furthermore, 
differences in size too small to be de- 
tected by ordinary direct measure- 
ments are readily detected by ordinary 
comparative ones. For example, if 
two ply gauges within one quarter of a 
tenth of a thousandth of an inch of the 
same size were given to several skilled 
workmen to measure with microm- 
eters, they would probably report them 
to be of identical size, but their 
measured values would probably vary 
one or two tenths of a thousandth of 
an inch. These same workmen, how- 
ever, comparing the two gauges with 
ordinary calipers, will invariably pick 
out the same larger and smaller one, 
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although the actual difference in size 
is too small for them actually to meas- 
ure. Thus when uniformity is essential 
on any critical dimension of the prod- 


Technique of measurements, or skill in the 
art of mea suring, is an important part of every 
engineer's equipment. First essential to ac- 
quire this skill is a full understanding of the 
purpose and nature of measurement. The ob- 
ject of this series of short papers is to present 
briefly some of the fundamentals of this subject. 
The first article dealt with the measurements 


themselves and the fundamental units of time, 


space, and mass. The second article treated the 
application of these fundamental units in de- 
fining specific engineering standards. In the 
third and last article of the series, in this issue, 
Mr. Buckingham deals with the problem of 
testing or actual measurement, as applied to 
manufacturing in order to insure the main- 
tenance of these specific engineering standards. 





uct, a physical standard or master 

gauge of the size desired is always the 

simplest and most effective means of 
maintaining this uniformity. 

No measurement of a physical quan- 
tity is ever correct in an absolute sense. 
Accuracy is a relative term. In ma- 
chine-shop practice a definite dimen- 
sion may be specified. When repro- 
duced in metal we may never get that 
exact dimension, no matter how many 
similar parts we make. What we ob- 
tain is a more or less accurate approach 
to the specified size. Thus on a draw- 
ing the dimensions are constants, but 
in metal the sizes of the several sur- 
faces are variables. If we keep this fact 
in mind, it will do much to clarify the 
subject of proper dimensioning. 

It may seem as though the matter 
of dimensioning drawings has little to 
do with inspection methods, but a 
little thought will show that the two 
problems are intimately connected. 
The drawings and specifications for the 
product may be considered as laws 
which the inspection methods should 
equitably enforce. If these laws are 
just, reasonable, and clear, the prob- 
lem of enforcing them is simple. If, 
however, they are arbitrary or ambigu- 
ous or inconsistent, it often proves im- 
possible to enforce them. 

Thus the logical first step toward 
developing effective and simple in- 
spection methods is to provide the 
proper drawings and specifications for 
the product. This is no easy task. To 
dimension such drawings properly and 
to establish tolerances which can be 
met readily in production, and also in- 
sure a product which will function 
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properly, requires more thought and 
experience than any other task of pro- 
duction. 

When the positions of the dimen- 
sions are governed more by the con- 
venience of the draftsman than by the 
essential interrelation of the surfaces 
dimensioned, either the dimensions 
must be ignored or unnecessary ex- 
pense in production will be entailed. 
If all measurements were absolute, it 
would make little difference, perhaps, 
how the various positions were de- 
termined. But as they are not abso- 
lute, this matter of what measure- 
ments are made becomes of vital im- 
portance. If two measurements are 

made where only one is required, 
double the variation or tolerance is 
necessary. Or if the amount of varia- 
tion is definitely limited, it would re- 
quire holding two dimensions to one- 
half the tolerance otherwise available. 
Thus, when the proper functioning of 
the surfaces in question requires a 
definite degree of accuracy between 
certain essential surfaces whose posi- 
tions are thus indirectly controlled, it 
results in the necessity of a far higher 
degree of accuracy — which is always 
expensive — in the machining and 
measuring of several supplementary 
surfaces than is actually required be- 
tween the two essential surfaces. This 
increased degree of accuracy will be in 
direct proportion to the number of 
supplementary measurements made to 
control the essential dimension, and the 
cost of maintaining these supplemen- 
tary surfaces to this unnecessary de- 
gree of accuracy thus demanded will 
increase far more rapidly. 

One fact should always be kept in 
mind. A high degree of accuracy 
very expensive and does not stietinn 
serve any useful purpose. Any surface 
should be held to that degree of ac- 
curacy truly required, and no closer. 
Every functional surface of a mecha- 
nism has more or less definite limits of 
size within which it will operate prop- 
erly. In some cases the extent of the 
permissible variations is very small; in 
many other cases it is relatively large. 
No useful purpose is served by arbi- 
trarily holding all variations to ex- 
tremely small amounts regardless of 
the conditions to be met. The object 
of manufacturing is not to see how 
closely certain sizes can be held, but 
rather to produce useful commodities 
as economically as possible. 

The whole problem of permissible 
variations, or tolerances, is a very vital 
one, involving not only the manufac- 
tured product itself, but also the tools 
and other equipment used to produce 

(Continued on page 136) 














Finding an Anti-knock Material 


An explanation of the cause of the knock in internal combustion engines and the 
story of the discovery of its preventive, tetraethyl lead 


HE early internal combustion 

engines, like the early steam en- 

gines, were very useful tools even 
though they converted but a small 
amount of the heat energy initially in 
the fuel into useful mechanical work. 
This conversion of one form of energy 
into another has received an enormous 
amount of attentjon by many of the 
ablest scientific minds. 

The internal combustion engine did 
not require the amount of fundamental 
research in thermodynamics that the 
steam engine had, as this work had 
already been done when the internal 
combustion engine made its appear- 
ance, and it was only necessary to 
translate the language of the steam 


engine into the language of the internal . 


combustion engine in order to know 
what should be done with the internal 
combustion engine to increase its effi- 
ciency. Outstanding among other 
rather obvious improvements was the 
use of higher compression ratios, and 
to those not versed in the art of the in- 
ternal combustion engine this appeared 
to be a very simple thing to do, merely 
requiring a mechanical design for re- 
ducing the clearance volume in the 
combustion chamber when the piston 
was at top dead center. Practical 
application did not bear out theoretical 
prediction. As is often the case with 
new developments, a factor greatly 
influencing the final result remained 
unknown until the experiment was 
tried. In this case the unknown factor 
that made its appearance with any 
attempt to increase thermal efficiency 
by increased compression ratio was the 
well-known “knock.” 

Many years were required after the 
discovery of this phenomenon before 
it was understood in the least, and at 
present our knowledge of the cause of 
“knocking” is still far from perfect. 
“Detonation” has come into popular 
use in discussions of the nature of 
knocking. Detonation implies that the 
burning gases are responsible for the 
noise instead of the hammering to- 
gether of loose metal parts. 

I remember in 1902 my first experi- 
ence with the then-called ‘‘knocking.”’ 
I was learning to drive, under my 
father’s direction, an early variety of 
automobile containing a two-cylinder 
horizontally opposed motor. Ap- 
proaching a slight grade, which in the 
automobile language of the times was 
a hill, the motor seemed to become 
aware of the fact by some subconscious 
process, and emitted a most startling 
and frightening noise, sounding as 
though some evil spirit underneath the 
slanting hood was using a sledge-ham- 
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mer with the foul intent of further re- 
ducing the motor’s standing in the 
junk league. Fearfully, I asked my 
father what was taking place, and was 
informed that the spark was too far 
advanced, causing the gases to explode 
before the piston reached top dead cen- 
ter, and that this caused the connect- 
ing-rod bushings to pound against the 
crankshaft, and if I would retard the 
spark (this actually having been done 
already by a somewhat impatiently 
guiding paternal hand), I would find 
that this disturbance would cease. It 
did. 

The lessons learned in childhood are 
usually accepted as axiomatic as the 
mind grows more mature, and my own 
case was merely typical of the entire 
field of gas engineering. The fathers 
of the industry gave to the youngsters 
similar explanations of knocking, and 
the youngsters accepted them as re- 
quiring no proof. 

During the past ten years our knowl- 
edge of the cause of knocking has 
been considerably enlarged, due to the 
work of many investigators both in 
this country and in England; so that 
now we formulate the following picture: 
The spark ignites the combustion mix- 
ture and a portion of it burns in a 
normal, well-behaved manner. Then 
suddenly the balance of it decides to 
burn at an abnormally high rate of 
speed (presumably the velocity of 
sound). This produces a high pressure 
wave traveling at this velocity and 
with a maximum pressure far in excess 
of the highest pressure that would be 
developed by the gases were their 
combustion normal. This pressure 
wave strikes the side of the cylinder 
head and causes the noise that all 
motor operators are familiar with. 
Were this all that took place, either 
sound-proof hoods or ear tabs would 
solve the difficulty; but either due to 
the nature of this abnormal combus- 
tion or due to the rebounding of the 
higher pressure wave through the hot 
gases, an abnormal quantity of heat 
passes to the walls of the cylinder head 
and piston top as radiant energy. This 
heat loss negatives the gains in thermal 
efficiency which should accompany the 
increased compression ratios. 

Probably when the rising genera- 
tions of internal combustion engineers 
have assumed the position of the 
fathers of the profession, they will 
likewise be in possession of sufficient 
knowledge to look back to these pres- 
ent-day explanations and remark upon 
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the colossal and dogmatic ignorance of 
their forebears. 

It has been my good fortune to be 
associated with a study of this phe- 
nomenon. The technical side of this 
investigation has been published in 
many of the engineering and scientific 
journals in a series of papers dating 
from 1918 to the present time — the 
authorship varying with regard to the 
particular research reported. An accu- 
rate résumé of this work from a tech- 
nical standpoint would be far too 
lengthy and tedious to include in the 
present article, but there was a human 
side to this research which plays no 
part in a scientific paper, and which 
may be of interest to investigators of 
similar subjects. 

The primary factor that led us 
eventually to the discovery of a ma- 
terial— namely, tetraethyl- lead — 
which was practical and commercial 
for making possible the use of higher 
compression ratios, thereby increasing 
thermal efficiencies, was not any super- 
intelligence, super-hard work, or super- 
anything that the average research 
worker should pride himself in possess- 
ing. We do not disclaim our own 
reasonable share of human intelligence, 
nor did we spend all of our time fishing 
and playing golf; but had it not been 
for the guiding hand of the Goddess of 
Luck, this research certainly would 
have been abandoned in its infancy. 

Early in the work we had a theory 
which, like the famous theory of Chris- 
topher Columbus that he could un- 
interruptedly sail westward from Spain 
and arrive at India, was founded on 
some observed facts, but was quite 
wrong though ‘leading to a valuable 
discovery. I will not burden you with 
the details of this theory; whilst it was 
wrong, it must have been good, for it 
led us to discover new facts, and has 
since been proposed by many of the 
ablest minds whom we have called on 
to help us in our work. 

The theory predicted that if we 
colored the fuel it would stop the 
knocking. We went to the chemist in 
charge of the stock room and asked 
him for some oil soluble dyes. He re- 
plied he had no oil soluble dyes (piece 
of luck No. 1), but had water soluble 
dyes, and what did we want to dye, 
anyway. When we told him we wanted 
to dye gasoline he said, “Try this,” 
and reached for the first bottle at hand. 
It proved to be a bottle of crystalline 
iodine. (There were 2000 bottles in 
the stock room, and only one bottle 
contained an anti-knock material; as 
we now know, this was the bottle of 

(Continued on page 140) 
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An interesting description of the pictures in the marine section 


N this issue we are showing some 
of the engineering accomplish- 
ments which contribute to the 

comfort, safety, and economy of present 
ships. Figures 1 and 2 show the assem- 
bling of the low-pressure Parsons tur- 
bine for the S. S. Olympic of the White 
Star Line. This turbine is very large, as 
can be seen from the photographs, and 
develops about 16,000 horsepower. It 
operates on exhaust steam from the 
liner’s reciprocating engines at about 
9 pounds absolute and exhausts into a 
condenser at 1 pound absolute. Using 
the exhaust steam from the recipro- 
cating engines results in a very high 
overall efficiency. The O/ympic uses 
just this one turbine, driving the center 
propeller direct at 165 r.p.m. The 
two reciprocating engines from which 
the turbine draws its steam are used 
to drive the port and starboard screws. 
The advantage of this arrangement lies 
in the high efficiency gained by utiliza- 
tion in the turbine of the low-pressure 
exhaust steam, while the two recipro- 
cating engines on the outside screws 
give the maximum maneuverability. 

Direct-drive turbines are not so de- 
sirable in maneuvering. However, this 
arrangement is no longer considered 
for new vessels. The advent of the 
efficient high-speed geared turbine re- 
sulted in a smaller-sized unit and thus 
reduced the expansion difficulties in- 
herent in the large direct-drive turbine. 
The reversing turbine also is reduced 
in size, hence is more reliable than the 
old type. The rotor seen suspended in 
the air in Figure 2 weighs 130 tons. Its 
shaft is 20 inches in diameter. The 
complete turbine, assembled, weighs 
420 tons. 

With our large ships of today, the 
problem of rudder control is one of the 
most difficult facing the marine en- 
gineer. Great strides have been made 
within the past few years in this direc- 

tion. Figures 3, 9, 10, and 12 show the 
various components of the steering 
mechanism and control of different 
vessels. Figure 3 shows the steering 
engine on the S. S. Olympic. This en- 
gine is a simple steam engine which is 
controlled by the wheel in the pilot 
house. 

The steering wheel operates hy- 
draulic pistons which communicate 
their motion through pipe lines to a 
master valve on the steering engine. 
This valve so controls the admission 
of steam to the steering engine that the 
motion of the latter follows the steering 
wheel exactly. Nearly all the high- 


class ships in service use this particular 
system, which is known as the Tele- 
motor System. The engine operates 
the tiller through gearing and a large 





quadrant. Figure 12 shows the rudder 
quadrant and its connection to the 
tiller above it on the S. S. Leviathan of 
the United States Lines. The picture 
gives an excellent impression of the 
immensity of this unit. Elaborate pro- 
visions are made in the design to ab- 
sorb all shocks from rough seas as well 
as the initial acceleration of the steer- 
ing engine, as any failure of this 
mechanism at sea would prove disas- 
trous. Two steering engines are pro- 
vided on most high-class passenger 
ships to insure dependability in this 
most vital part of ship control. 

Within very recent times, the gyro- 
scope has been developed as a further 
aid to the navigator. Figure 9 shows 
the master Sperry gyroscope compass 
which has replaced the magnetic com- 
pass on many ships as the principal 
navigating compass. It consists of a 
heavy wheel running at a very high 
rate of speed and arranged so that it 
will tend to line itself up, by reason of 
the gyroscopic action, with the me- 
ridian, thus acting as a compass. 

The famous ‘Metal Mike,” or auto- 
matic pilot, is shown in Figure 10. 
The box at the left of the wheel re- 
places a quartermaster as pilot. At 
the top is a “repeater” compass card 
operated from the ship’s master com- 
pass. Inside is an electric motor oper- 
ated through electrical contacts by the 
gyrocompass and rudder. This motor 
is geared to the steering wheel, and so 
keeps the ship on any desired course. 

Another application of the gyro- 
scope, although still in the experi- 
mental stage, is the stabilizer to ob- 
viate the effects of rough seas. The 
device is shown in Figure 11 designed 
for service on a cruiser. For a 10,000- 
ton ship, a stabilizing unit of this type 
weighs approximately 30 tons. It 
affects the transverse stability of the 
craft to a remarkable degree; but in 
some cases it was found that when 
rolling was checked the ship was set to 
pitching violently. It may be that in 
time this will be perfected and used on 
our ocean liners. 

At the left of Figure 5 is shown a 
portion of the line shafting and one of 
the line-shaft bearings of the Cunard 
Liner Laconia. The line shafting is 
used to transmit the power from the 
turbine reduction gears to the pro- 
peller. In the center and to the right 
are two of the turbo-generator sets for 
generating electricity for all shipboard 
uses. 

Figure 4 shows a glimpse of the 
generator room of the S. S. Laconia of 
the Cunard Anchor Line. One may 
observe the turbo-generators down be- 
low for furnishing light and power, as 
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well as the control panel for the dis- 
tribution of this power. Electricity 
finds many uses on board ship today, 
and the electrical equipment is very 
complicated and important. 

Formerly the sole fuel used at sea 
was coal, which was difficult to handle 
and resulted in general inefficiency 
and dirt on the decks due to the dust. 
Recently oil has been used as a fuel 
with very satisfactory results. Figure 
6 shows some of the fuel oil pumps and 
the bottoms of the heaters used on the 
Olympic. The fuel oil is pumped from 
the settling tank heel the heaters 
to the furnace nozzles. In the steam- 
operated heaters the temperature is 
raised to as high as 300° Fahrenheit. 
The oil is sprayed from the nozzles at 
a pressure of from 80 to 200 pounds 
imparted by the pumps. 

Figure 7 shows the steam windlass 
on the S. S. Leviathan for raising and 
lowering the anchors. This picture 
gives one an idea of the great size of 
the equipment needed for handling the 
anchors. The chain is of the stud link 
form which reduces the tendency to 
kink. 

There is nothing more dreaded than 
fire at sea, and great pains have been 
taken and a great deal of ingenuity has 
been displayed in some of the devices 
for detecting and extinguishing fire on 
board ship. Figure 8 shows the fire- 
detector indicating apparatus on board 
the Leviathan. A tube communicating 
with each of the compartments of the 
ship has a draft of air drawn through 
it from that compartment. If any 
smoke is in the air, it interrupts a beam 
of light and causes the indicator shown 
in the pilot house to operate. A valve 
can then be operated to flood the com- 
partment indicated with foamite or 
carbon dioxide, and close the fire- 
proof doors, directly from the bridge. 
The major part of this work has been 
done by the Walter Kidd Company of 
New York. 

This account gives only a glimpse of 
today’s marine engineering and some 
of its problems. The trans-Atlantic 
liner is a veritable city, with its large 
stores of food kept in refrigerating 
compartments, its kitchens and other 
necessities for the comfort of passen- 
gers. There has to be provision for 
making and carrying fresh water and 
disposing of sewage. All of these prob- 
lems, as well as those connectéd with 
the expeditious loading and unloading 
of cargo and stores, confront the 
marine engineer and naval architect. 
Great progress has been made during 
the past, and the outlook for future 
development is encouraging. 

A. K. SrricKER, JR. 
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OPEN-HOUSE NIGHT 


The student enrollment in most en- 
dowed colleges has been declining from 
the high point reached immediately 
after the World War, but the enroll- 
ment at Technology has been dropping 
much more rapidly than at other in- 
stitutions. Evidence of this tendency 
is the fact that this year’s Senior Class 
is larger than the present Freshman 
Class. A partial explanation of this 
condition is the transition of Tech- 
nology from a wholly undergraduate 
institution to a graduate school. How- 
ever, this explanation cannot account 
entirely for the abnormal decrease in 
registration, for the fact is that student 
enrollment has decreased more than 
ten per cent in the past four years. The 
situation is acute, because a certain 
proportion of the tremendous fixed 
charges of the Institute must be met 
by tuition fees. Remunerative re- 
search is a source of income, but it is 
never an assured one. Open-House 
Night is an effective means of interest- 
ing prospective students in undertak- 
ing a course of study at the Institute. 
Further, some paid research may be 
obtained through the interest aroused 
in an important class of visitor. 

The popular conception of Tech- 
nology, so often distorted to depict 
merely a glorified trade school, so hard 
that only a wizard can survive the 
four-year ordeal, may be corrected by 
Open-House Night. The number of 
prospective Students now frightened 
away by the gruesome aspect of this 
distorted picture will be changed to a 
number of actual new students as soon 
as the illusion is destroyed. 

An attempt this year was made to 
reach certain types of people with in- 
vitations to be visitors on this particu- 
lar occasion. Invitations and posters 
were sent to some three hundred New 
England high schools and preparatory 
schools. The Youths’ Companion 
“Y. C. Laboratory” of invention and 
science extended some two thousand 
five hundred invitations to its mem- 
bers. Professional men were reached 
through the professional societies in 
New England. Students invited their 
friends who were interested. As a re- 
sult upwards of ten thousand persons 
were present to inspect the Institute. 

A fair indication of the success of the 
effort to interest the person who can be 
of material assistance to the Institute 
is found in the gifts received this year 
of several new machines and pieces of 
apparatus. The total benefits to the 
Institute of Open-House Night are by 
no means immediate, and there is 
reason to believe that more people 
have become interested. Evidence of 


this new interest will be forthcoming 
in the future. With all these benefits 
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accruing through Open-House Night, 
why should it not warrant the whole- 
hearted co-operation of all the under- 
graduates and alumni of Technology? 








DAVID HAMILTON McCULLOCH 


It is with deep regret that we record 
the unfortunate death of Dave McCul- 
loch, the past editor of T.E.N. A man 
very active in many phases of under- 
graduate activity, we knew him best 
through his work with the News, 
where his greatest interest lay. We 
knew him as a man, as an editor, as a 
leader, but above all as a friend. 

When the young die, the pain of the 
world is trebled. We have lost our 
intimate friend of the moment. We 
have lost the promise of a bright to- 
morrow. We have lost the garnering 
of happy memories. 

When the old die, it is the well- 
earned arrival of peace. When the 
middle aged die, it is too often the 
abrupt end of a doubtful struggle. 
When the young die, it is a lessening 
of the song of the world — or of so 
many of its notes as speak of the joy 
of living. 

And to those of his friends who are 
young, his tragedy is a shadow on each 
heart which serves to emphasize the 
thing he so cruelly lost — the bright 
inspiration of youth — youth which is 
all the warmth in the heart of all the 
world. Dave has left a gap that we 
will find it hard to fill, but the com- 
mand is to close ranks — and carry on. 


De 
ABOUT THE FUNIOR PROM 


When a social activity attains the 
dignity of an official designation, either 
that of a University, College, Class, or 
Course Function, it becomes then im- 
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mediately of greater moment and a 
part of the business of all persons in- 


terested in the University, College, 
Class, or Course. It is well to under- 
stand that certain tendencies in college 
social activities are meeting at present 
with the disapproval of a large and 
somewhat influential group of the 
middle class. citizen upon whose sup- 
port the final success or failure of all 
nationally interesting social functions 
depend. 

Democratic philosophies are de- 
pendent on the basic premise of some 
form of equality. Democratic philoso- 
phies always have been and always 
will be open to argument. Whether 
practical equality in anything is at- 
tainable or desirable is an academic 
question. There always was, is, and 
will be an aristocratic class. There 
always was, is, and will be a constantly 
changing conception of what this aris- 
tocratic class should be. The existence 
of an aristocracy, no matter what its 
conceptional basis may be, is right, and 
therefore desirable. It is a natural 
product. Like all perfectly healthy and 
desirable traits, a growth beyond cer- 
tain well understood limits becomes an 
abnormality and an unhealth. 

An aristocracy is good. An aris- 
tocracy founded upon total disregard 
of democratic principle is bad. It is 
like any other natural appetite which 
starts with perfect health and ends 
with perfect disease. A Junior Prom 
at the Copley-Plaza starting with an 
initial charge of $12 a ticket for a 
couple is a highly ludicrous proposition. 
This means a total charge per boy from 
$30 to $50. For any one group of 
students to give such a dance is en- 
tirely proper and possibly desirable. 
The function enters its absurd phase 
when it becomes labeled as a general 
class function. As a “junior prome- 
nade,” it should be a joyous occasion 
for all members of this class who are 
to graduate a year from date or about 
that. An occasion when they are all 
to come together for an all-round good 
time. Whatever the theory on the sub- 
ject may be, a charge for one social 
function of $30 to $50 is a flatly pro- 
hibitive charge. It creates feelings of 
bitterness in boys from poor homes, 
and it elevates ideas of social distinc- 
tion based upon temporary monetary 
conditions to positions to which they 
are not entitled. It is a charge which 
makes distinct class rank between the 
affluent and the needy. It enters as a 
separation between classmates. 

The proper place for a Junior Prome- 
nade is the largest hall belonging to the 
University, in this instance, Walker 
Memorial. The proper price for a 
Junior Prom ticket is $3 per couple. 


(Continued on page 154 
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Excerpts from the leading professional and trade journals 


Electrification of lumber mills and 
logging camps is practically complete 
in the great lumber regions of the 
United States. This was done pri- 
marily because it eliminates the 
fire risk which accompanies steam 
boilers. 

The various companies also found it 
to their advantage to have their own 
generating plants rather than buy the 
necessary power, since about one third 
of every log is wasted in sawing and 
planing. 
sufficient fuel for generating the steam 
needed at the power plant. The power 
plant is usually located near the mill, 


which is within ten to thirty miles of 


the forest from which the lumber is 
being cut. Step-up transformers are 
used to raise the generator voltage for a 
transmission line to the center of opera- 
tions. Here step-down transformers 
are needed to reduce the voltage for 
the hoists and other machinery. 

These step-down transformers must 
be specially designed for rough hand- 
ling, because they must be moved each 
day on massive wooden drags. The 
transformer used is constructed so that 
it has a low center of gravity, and the 
usual sheet steel radiator is replaced by 
“tubular” radiation, which is better 
able to resist blows. 

These power plants range in size 
from 500 to 40,000 H.P., and all use 
steam turbines to run low voltage A.C. 
generators which are suitable for sup- 
plying current to motors in the near-by 
mills. Most plants have a surplus of 
power which they sell to power com- 
panies, since the wood waste produces 
about three times the needed power. 
—General Electric. 


A Nitrogen Surface Hardening 
process in which the object to be case 
hardened is heated in an atmosphere of 
ammonia gas has been patented by 
Messrs. Krupp and is being used com- 
mercially in Germany. 

The greatest drawback of case 
hardening by the usual methods is that 
it causes a distortion of the object. In 
many cases, due to the design, it is 
impracticable or even impossible to 
correct this warping by subsequent 
grinding. In addition to the distortion, 
there is also the scaling and oxidation 
due to multiple reheating at high 
temperatures. All of these disadvan- 
tages are eliminated, for all practical 
purposes, by the new process. 

Previous attempts at case hardening 
in ammonia gas had all been carried 
out at temperatures between 600 and 
850 degrees, and were unsuccessful 
due to the brittleness of the case, 
which was caused by the formation of 





This waste is a source of 


certain brittle iron nitrides Fe, N, and 
Fe, Ni. Messrs. Krupp found that by 
carrying on this treatment at a temper- 
ature not exceeding 580 degrees until a 
sufficient depth of case has been ob- 
tained, and then allowing the object to 
cool with the furnace, that the forma- 
tion of these brittle compounds is 
avoided. The time for cooling is 
lengthy, varying from 40 to 60 hours. 
At this reduced temperature as much 
as 2.5 per cent of nitrogen dissolves in 


the steel without any indication of 
brittleness. Part of this nitrogen 
combines with the iron to form 


nitrides which serve the same purpose 
as the carbides formed in the other 
methods. 

The results obtained are remarkably 
uniform. The depth of case varies 
from .5 to .8 mm. and the Schleroscope 
figures vary between 104 and 108. The 
Brinell hardness of the samples was 
223, corresponding to a tensile strength 
of 48 tons per square inch. 

It was also found that when using 
steel alloys of aluminium, chromium, 
and manganese equal or better results 
could be obtained.— The Metallurgist. 


New Type of Battleplane. 
Toward the end of the war the Ger- 
mans brought to the front a new type 
of plane which was essentially a large 
bomber, heavily armed and armored, 
with the purpose of escorting bombing 
squadrons and fighting off pursuit 
plane attack. Except for the fact that 
they accounted for Major Roul Luf- 
bury’s death, the new planes were a 
failure largely because they were too 
vulnerable to machine-gun fire from 
lighter and faster planes. Although 
well armored around the motors and 
crew, they were easily shot down as 
soon as a structural member was 
pierced. 

Recently, however, the French have 
been working on such a battleplane in- 
corporating modern ideas, and a very 
interesting plane of the type has been 
developed by the Latecoere Company. 
The plane is a large biplane of 90 ft. 
spread, powered with four British Jupi- 
ter radial air-cooled motors of 400 H.P. 
The construction is entirely of metal, 
and the cockpits of the pilot, four gun- 
ners, and observer are protected by 
armor against ordinary machine-gun 
fire. The engine nacelles are also pro- 
tected and are doubly invulnerable 
because they have no radiators which 
can be pierced. There is a formidable 
array of machine guns for fighting off 
the attack of pursuit planes, allowing 
no “blind” spots to fire in any direc- 
tion. 
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jacketed tube. 


Most interesting is the structure of 
the plane so arranged that a majority 
of the members can be completely shot 
away without seriously weakening the 
stfucture as a whole. To this end there 
are nine spars in the upper wing and 
seven in the lower, and the fuselage 
constructed, somewhat like a shell, has 
twice the required number of bulk- 
heads and longerons, and can be rid- 
dled anywhere by bullets without fail- 
ure. Under static test the wing struc- 
ture has withstood a load of 30 tons, 
which indicates a load factor of 7.5, a 
very high one for so large a ship. Even 
with this great strength the structure 
has been so planned that it can be dis- 
assembled and all units stowed for 
transportation on a small French box- 
car. The plane has a very good per- 
formance especially in climb, speed, 
and maneuverability, and is expected 
to be a formidable opponent to an 
attack squadron attempting to break 
through and reach a bombardment 
sortie.—Aviation. 


A New Type of Refrigerator 
which has no moving parts has been 
perfected in England. It uses ammonia 
as the working fluid in an entirely 
sealed system. This system is especi- 


ally suitable for small installation 
since it does not require constant 
attention. 


A solution of ammonia is heated, 
preferably -by electricity, in a cylin- 
drical iron vessel. The water vapor 
present condenses and runs back into 
the vessel while the ammonia gas 
passes on and is condensed in a water 
It then descends over 
baffle plates in another iron container 
where it is allowed to evaporate, 
thereby cooling the non-freezing mix- 
ture which surrounds the evaporator. 
The gas then runs into another tank 
where it is dissolved in a weak solu- 
tion of ammonia and syphoned back 
into the generator or heating chamber. 
The whole apparatus is filled with 
hydrogen in order to keep the pressure 
uniform.—The Chemical Age. 


A Wind Tunnel of variable density 
has been completed by the National 
Advisory Committee for Aeronautics. 
It is surrounded by a steel shell 35 feet 
long and 15 feet in diameter. A com- 
pressor is used to fill this shell and the 
entire wind tunnel with air compressed 
to a density up to 25 times that of air 
under atmospheric pressure. This in- 
creased density is known to allow for a 
corresponding decrease in the scale of 
the model making this type of tunnel 
free from scale effect.— Aviation. 
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A New Type of Spillway. In this 
new type of construction, the usual 
outside spillway is replaced by a con- 
duit or Tefft Tube. This tube acts as a 
by-pass around the turbine for the 
excess water. This new design made 
feasible the Alcona and the Hodenpyl 
developments. The latter project in- 
volved the construction of the world’s 
highest head dam on a soil foundation. 
If a tainter-gate spillway had been 
used, the cost would have been prohib- 
itive. 

There are a great number of advan- 
tages in using the new type spillway, 
the most outstanding being the great 
saving in cost, which, under certain 
foundation conditions, may amount to 
43 per cent of the total construction 
cost; the others being that a head- 
increaser effect is obtained, winter spill- 
way troubles are eliminated, the spill- 
ways can be operated from the power 
house, and that at any time it is pos- 
sible to empty the pond. The only dis- 
advantage is that all the water must 
pass through the power house and 
therefore deposits greater quantities of 
débris on the trash racks. This has 
been greatly reduced by the construc- 
tion of a submerged drift catcher in 
front of the power house. 

The energy of the water from the 
spillway is dissipated in a shallow tum- 
ble bay. Under the right conditions, 
it was found that the spillways had 
no effect on the turbines except to in- 
crease their power.—The Wisconsin 
Engineer. 


Duralumin Propellers Win 
Trophy. The Collier Trophy, annually 
awarded by the National Aeronautic 
Association for the most outstanding 
achievement of the year, was won last 
year by Dr. S. Albert Reed for his de- 
velopment of the Reed Duralumin 
Propeller. The propeller is being man- 
ufactured in this country by the Cur- 
tiss Airplane Company, and is also 
being manufactured under license in 
Great Britain and France. 

The Reed Metal Propeller is made 
from a single casting of duralumin 
machined and filed to the proper shape 
and balance. Because of its greater 
strength, the blade sections can be 
made thinner than on wooden pro- 
pellers, making it especially adaptable 
for high-speed work where the periph- 
eral speed of the blades exceeds the 
speed of sound. All the world’s speed 
records for the past three years, both 
in this country and abroad, have been 
made solely with these propellers. On 
the latest Curtiss Racers, a thrust of 
89 per cent of the shaft horsepower has 
been recorded, which is better efficiency 
than any other propulsive device has 
yet shown. 
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The maximum intensity of stress at 

any point on the blade even at these 
high speeds is less than 25 per cent of 
the elastic limit of the material, and a 
still smaller per cent of the tensile 
strength. It is known that when under 
excessive vibration the fatigue failure 
of duralumin does not occur until the 
stress is much higher than this figure. 
In Army tests of the propeller the 
cross-section of the blades has been 
reduced to less than 30 per cent by 
riddling with machine-gun bullets be- 
fore the blade failed. 
__ These propellers have been in service 
in many instances over two years and 
have shown up very well.in the field. 
They do not warp or become pitted by 
rain or small pebbles, and the surface 
remains smooth without attention. 
They absorb no moisture, and there- 
fore remain in perfect balance under 
all conditions, which is especially ad- 
vantageous in the tropics. They bend, 
but do not break, when a ship noses 
over, and even when very badly bent 
they can be returned to the factory 
and reshaped at a small expense. They 
have been in practically standard serv- 
ice in the Air Mail for the past two 
years, and have increased the flying 
performance of the planes materially. 
—Apviation. 


The Conowingo Project. This 
new hydro-electric project is to be 
built on the Susquehanna River, to 
supply the increasing power demands 
of the Philadelphia market. The initial 
yearly output 1s to be about 1,360,000,- 
000 kilowatt-hours. This new plant, lo- 
cated in the state of Maryland, will be 
second in size only to the one at Niag- 
ara, which is the largest single hydro- 
electric plant in the United States. 

Physical conditions at Conowingo 
are ideal. The river bed at the dam site 
is solid granite, and there is an unlim- 
ited supply of this same rock and sand 
near by, which are excellent for con- 
crete. 

The water level behind the dam will 
be maintained at 108% feet above sea 
level. The discharge capacity of the 
spillway with all gates open will be 
about 880,000 cubic feet per second. 

The power house will be 175 feet 
wide, eventually 900 feet long, and 230 
feet from draft tubes to the switching 
station. 

In the power house will be installed 
eleven of the largest water wheels in 
physical size ever built, being each of 
50,000 horsepower. Ultimately 550,000 
horsepower will be developed. The 
current generated at 13,800 volts will 
be stepped up to 220,000 volts for 
transmission, over two lines, to Phila- 
delphia, about seventy miles away.— 
Stone & Webster Fournal. 
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Progress on Test Dam. Plans for 
the methods of testing the Stevenson 
Creek Dam, which was described in the 
January Tecn ENGINEERING News, 
have been completed. This dam has 
been built for the sole purpose of gain- 
ing infermation. 

The engineers intend to make three 
main measurements: deflection, strain, 
and temperature. In each case, two or 
more methods are to be used. Deflec- 
tions will be measured from five steel 
towers located on the downstream side 
and extending the full height of the 
dam. Each tower is protected from 
the wind and unequal temperature 
stresses by a wooden shelter. At every 
five feet, on the vertical face of the 
dam, are set invar distance pieces 
which extend between the tower and 
dam. The deflection is measured elec- 
trically at a central station. A second 
measurement of deflection will be 
made with a special clinometer and 
the third with the theodolites. 

Deformation is to be measured both 
on the upstream and downstream side 
of the dam by means of 150 carbon 
disk telemeters prepared by the Bu- 
reau of Standards. Temperature meas- 
urements will be made both directly 
and by means of a coil of wire which 
will provide an electrical index of the 
temperature at each telemeter location. 

Special care is being taken in order 
to have the concrete uniform in regard 
to the sizes of aggregate used, water- 
cement ratio, and time of mixing. 
Specimens which are being prepared 
will be tested at the end of 7 days, 28 
days, and at the time of actual failure 
of the dam.—Engineering News-Record. 


Double-duty Heater. The largest 
film company in San Francisco has in- 
stalled gas-heated ovens for drying 
photographic: film and prints. After 
the heated air has served this purpose 
it is used to furnish ample heat for the 
work-rooms and offices in a three-story 
plant.—I/ndustrial Gas. 


Photo-electric Cells have been put 
to a new use. These delicate pieces of 
electrical apparatus which made pos- 
sible the sending of pictures by wireless 
are now being used to detect forest 
fires. A searchlight is carried on a 
cable strung between two mountain- 
tops, and so arranged that its beam is 
always focused on a_photo-electric 
cell located on the platform of a forest 
fire lookout station. When the beam 
of light from the searchlight is dimmed 
by smoke, the current in the photo- 
electric cell is reduced and an alarm 
is sent in. This apparatus does away 
with continual ‘observation by forest 
rangers. 
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Interesting notes from the Editor’s desk 
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COMMON ABSURDITIES 
PHYSICS PARLANCE 


Pascal, whose “principle” is badly 
messed up in nearly every physics text 
known to the writer, laid down a good 
rule for us to follow in our endeavor 
to recognize and understand the prin- 
ciples of physics. “Nothing,” says 
Pascal, ‘“‘is needed but good eyesight, 
but it must be good, because principles 
are so minute.’ 

Let us consider the mechanical prin- 
ciple of work with the help of Pascal’s 
philosophy. 

‘A force does work when it moves a 
body.” This statement certainly in- 
volves more than good eyesight; what 
does it mean to say that a force moves 
a body? The reader may know what 
it means, but the writer certainly does 
not know except in a hopelessly vague 
way. Anyway, imagine a mouse and 
an elephant to be hitched up to a wagon 
as a team. The mouse certainly does 
work because the wagon moves in the 
direction in which the mouse pulls; but 
is it not absurd to say that the mouse 
does work because it moves the wagon? 
This point of view shows scant respect 
to the elephant! No, the mechanical 
principle of work is correctly stated 
thus: a force does work when the body 
on which the force acts moves in the 
direction of the force, and anyone who 
has eyes can understand what this 
means. It makes no difference what- 
ever as to what moves the body! 

A string 10 feet long is tied toa post, 
and a pull of 5 pounds is exerted on 
the post by pulling on the string. This 
force certainly ‘ ‘acts through a distance 
of 10 feet” because the string is 10 
feet long, and “work is done when a 
force acts through a distance”’ so that 
50 foot-pounds of work is done on the 
post! This argument has been found 
by test to be acceptable to about 60 
per cent of the men beginning a col- 
lege course in mechanics! No, work is 
done when a body on which a force acts 
moves in the direction of the force, and no 
dictionary ever defined the word through 
in a way to justify the use of the word 
to abbreviate this 18-word statement 
of the mechanical principle of work as 
it is usually abbreviated in the study 
of physics 1n school and college. Lan- 
guage has been developed as a medium 
for dickering, quarreling, and love- 
making, and language as used in pre- 
cise physical specifications is always 
more or less awkward and more or 
less strained; but it is a serious mistake 
to attempt to obviate these things by 
using meaningless expressions and 
phrases. 

A very great deal of the difficulty 
which young men have in the correct 





application of the principles of physics 
comes from meaningless and ambigu- 
ous statements which young men ac- 
cept as statements of principles. Years 
ago the writer gave a test problem to 
a group of engineering Freshmen who 
were nearly finished with their Fresh- 
man mechanics. A cart moves north- 
wards at a speed of 234 feet per second. 
A mule exerts a northward pull of 50 
pounds on the cart and a man exerts 
a downward push of 250 pounds on 
the cart. Required, the rate at which 
the mule does work and the rate at 
which the man does work. Forty-five 
per cent of a large class found that the 
mule was doing % horsepower and the 
man 1% horsepower! If the part of 
his body used by the man in pushing 
on the cart had been named in the 
statement of the problem, no one would 
have entertained such an absurd result; 
and if the correct and clearly intelli- 
gible statement of the principle of work 
had been kept in mind, every man in 
the class could easily have found the 
correct answers. 

It is highly important to frame up 
statements of definitions and principles 
in physics as referring explicitly to 
actual physical things. Thus it is 
largely meaningless to say that “‘ power 
is rate of doing work,” no, the power of 
an agent is the rate at which the agent 
does work. It is physically meaning- 
less to say that “density is mass divided 
by volume,” the correct statement is 
that the density of a body is equal to 
the mass of the body divided by its 
volume. To say that a kilowatt-hour 
is the work done in one hour by a kilo- 
watt is absurd; who ever saw a kilo- 
watt, and how can a kilowatt do work? 
No, a kilowatt-hour is the amount of 
work done in oné hour by an agent 
which does work at the rate of one 
kilowatt—and by agent we do not 
mean an insurance agent! Aska student 
about the accelerating effect of a force 
and he is apt to make the following 
equals emm aye, 
as if the naming of the letters in an 
equation could possibly pass as a physi- 
cal statement! 


Pror. WIiLuiAM S. 





FRANKLIN. 


TRANSFORMED NEWS NOTES 


Stories usually gain by retelling, 


and so, it seems, do our carefully 
written “News Notes.” Here is one 


that has just come back to us via 
The Transit, lowa: 

““A new thermostat working like the 
bottom of an oil can has been patented. 
Its advantage is that the action is very 
sudden and complete at critical tem- 
peratures. It is the first basic patent 
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on thermostats since the discovery of 
the bimetallic principle.” 

Short and snappy, easy to remember 
— perhaps we should write them this 
way. See if you can recognize its pred- 
ecessor in our October, 1925, issue. 


TWO MORE WRINKLES 
SMOOTHED OUT 


The portable house idea is now used 
by a street car company. To facilitate 
the moving of passengers during rush 
hours, portable booths are placed ad- 
vantageously for passengers to pur- 
chase their car tokens quickly. 

The rush-hour traffic congestion has 
so far meant a high mortality rate for 
the small traffic signs left unprotected 
at street intersections. Now there is a 
fool-proof sign in use. It has a weighted 
ball and socket base which operates to 
raise it to its correct position as often 
as it may be knocked down by careless 
or indifferent vehicles.—Electric Trac- 
tion. 


IT COSTS SOMETHING TO 
CREATE A GOING CONCERN 


Is it fair to expect a man who had 
spent four years of hard work and a 
considerable sum of money in studying 
technical engineering to go to work for 
fifty cents an hour? The question is 
raised by a senior who is beginning to 
think of the future immediately ahead 
of him. It has suggested an analogy 
between the newly graduated engineer 
and the man who has just gone into 
business. The latter knows that, even 
though he has invested just as much 
money as an established competitor 
may have done, and even though he 
works as hard or harder, his earnings 
for a time will not be so great — in 
fact, he may have to operate at a loss 
for a time. Eventually, he expects to 
become established and to make up his 
losses. The money. loss incurred in the 
early months or years of a business 
constitutes a recognized part of the 
cost of development. When a going 
concern changes hands, the sale price 
is always placed well above the value 
of the physical plant in order to cover 
the cost of building up the business. 

The graduate engineer faces the task 
of making a going concern of himself, 
and the mere fact that he represents a 
considerable investment in time and 
money will not relieve him of the 
necessity of going through the develop- 
ment period. Not many of the gradu- 
ates are forced to operate at a loss dur- 
ing the time that they are establishing 
themselves. In that respect they have 
an advantage over many business men 
and over many other professional men. 
—Wisconsin Engineer. 
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little company 
— which ? 


yous surely be buried in the 


big company, say some. ““Every- 
thing is red tape, and you’ll end up 
in a groove in some little depart- 
ment.”’ 

‘*Your little company never gets 
you anywhere, ’’ others assert. ““The 
bigger the company the bigger your 
opportunity. ”’ 

Whether a plant covers a hun- 
dred acres or is only a dingy shop 
up three flights is not so important 
as whether the company is con- 
cerned with improving its product 
through the development of its 
men and their ideas. 

There are ably managed and grew- 
ing companies 1n growing, forward- 
looking industries which offer you 
a chance to grow with them. 
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The Biology of Population Growth. 
By Raymond Pearl, Director of the Insti- 
tute of Biological Research, Johns Hop- 
kins University. New York: Alfred A. 
Knopf. 260 pp. 

Raymond Pearl has given us another thought- 
ful and stimulating book in “The Biology of 
Population Growth.” While the book contains 
various hypotheses and conclusions with which 
the informed reader may disagree, all must ad- 
mit that it is thoughtful, stimulating, and worth 
while. ‘ 

Pearl sets put to understand the growth of 
human populations by studying the growth of 
veast cells and banana flies, and finds that the 
laws applicable to the increase in the members 
of these living things are essentially applicable 
to man. Searching about for a human group 
which has not been affected by modern industry 
and civilization, the indigenous population of 
Algiers is sekcted, and the birth rates, death 
rates, and in¢rease in numbers are studied over 
a period of seventy-five years. Pearl demon- 
strates, though not to one’s entire satisfaction, 
that the death rate among these people has been 
coming down according to the same rate ob- 
served in civilized countries, in spite of the ab- 
sence of public health measures. Similarly, 
although birh control measures are not prac- 
tised and tht relationship between the sexes is 
exceedingly zross and brutal, the birth rate 
among these people has also been diminishing, 
and at a rate}imilar to that in civilized countries. 

Studying text those factors that make for a 
reduction in ertility of matings, Pearl concludes 
that density pf population, whether it be among 
banana fliesand hens, which can be artificially 
controlled, »r among humans, does actually 
diminish th} number of offspring. Similarly, 
Pearl also lelieves that poverty, with its at- 
tendant sh¢tcomings, such as poor housing, 
lack of proger and adequate food, reduction in 
opportunitié for amusement and recreation, 
leads to greater fertility, while the reverse con- 
dition leadsto a reduction in fertility. Interest- 
ing data ar presented on the sex habits of men 
of differenteconomic and social strata, and Pearl 
concludes vith a strong plea for birth control 
as a mean of limiting the number of offspring 
among thepoor. 

Pror. M. P. Horwoop. 


Indugrial Fermentations. By Paul W. 


Allen, University of Tennessee. The 
Chemial Catalogue Co., Inc., 1926. 
424 pp. 


For nany years fermentations have been car- 
ried on but with only a limited knowledge of 
what wis bringing about the changes or how the 
resultig products were being formed. With the 
devel@ment of the biological sciences it has be- 
come possible to understand and more closely 
contril older methods, and many entirely new 
procéses have been developed and have reached 
the ommercial stage. Dr. Allen’s work is a 
compilation of the facts that have been dis- 
coveed in regard to the many industries that 
conto! the actions of yeasts, moulds, and bac- 
teriz. These processes may be productive as are 
che industrial alcohol and vinegar industries, 
they may destroy the organisms as in the preser- 
vatpn of wood or the canning industry, or they 
may improve the product as the ripening of 
cheese or the curing of cheesz2. 

Dy. Allen has divided the field into industries, 
and for each has discussed the raw materials, 
the chemical reactions and equations, the organ- 
isms involved, and the uses of the finished 
prodict. The parts that are not biological in 
natu'te are given in only the briefest possible 
outlite. 

There are thirty-one chapters, each dealing 
with a separate process or group of closely re- 





lated processes. Some of these consist of only 
three or four pages, but the older and better- 
known procedures are adequately treated. The 
amount of space that has been assigned to the 
several different subjects seems to have only a 
remote relation to the amount of work done on 
the subject or the relative importance of the 
subject. The production of butyl! alcohol by the 
fermentation of cornmeal seems to be the most 
obvious omission. 

The book is well adapted for a class of college 
students that are studying the industrial uses 
of micro-organisms. It is not complete enough 
to be used as a reference book for the control of 
the processes mentioned. It has a tremendous 
value in bringing before the public in a single 
volume a list and description of the industries 
that use the old but newly developed method of 
getting results, and at the same time it suggests 
the very large field that is just opening to stu- 
dents of applied biology. 

There are many diagrams, illustrations, and 
tables throughout the text. There is a bibliog- 
raphy at the end of each chapter that would be 
an invaluable aid in a further study of any one 
of the subjects treated. 

Puitip K. Bares. 


Air Service Engine Handbook. By 
Iskander Hourwich. Published by En- 
gineering Division, Air Service, Dayton, 
Ohio, 1925. 738 pp. Illustrated. 

In many ways this is the most complete pub- 
lication yet attempted in connection with aero- 
nautic engines. As stated in his preface, the 
author has attempted to compile the most trust- 
worthy information available on design, per- 
formance, and research. He has endeavored to 
confine himself to facts rather than opinions, and 
in this respect has achieved a commendable de- 
gree of success. 

Chapter 1, devoted to conversion tables, 
physical constants, etc., contains much material 
which is available in the standard handbooks, 
although an attempt has been made to select 
such data as would be of especial convenience to 
the airplane engine designer. The atmospheric 
data included at the end of the chapter are of 
especial value, as they are not available in this 
convenient form in other publications. 

Chapter 2, on engine weights and dimensions, 
is perhaps the most valuable part of the book, 
even though most of it applies to obsolete or 
obsolescent types. Here is one of the few sources 
to which the engine designer can turn for dimen- 
sional data on a large number of aircraft engines. 
This should be very valuable in checking up new 
designs. The writer knows of no other place 
where such a large amount of material of this 
nature is available. 

Chapter 3, “Materials,” is very complete and 
furnishes a well-condensed reference on this sub- 
ject. Since materials do not become obsolete as 
rapidly as engine designs, this chapter suffers 
less from the time which has elapsed between 
the compilation and printing of the book. 

Chapter 4, on performance data and testing, 
is similar to Chapter 2, in that it furnishes a large 
amount of collated data on aircraft engines in 
convenient form and well presented. Examina- 
tion of this material discloses the fact that the 
performance characteristics of engines of quite 
similar design show extreme variation for no 
apparent cause. For example, it would be ex- 
pected that there would be an approximate re- 
lation between mean effective pressure and the 
gas velocity through inlet valves, but the dia- 
grams on page 400 show no definite relation of 
this kind. After perusing this chapter, one is 
forced to the conclusion that there are so many 
variables in engine performance that it is im- 
possible to isolate factors which have a consist- 
ent effect over a wide range of engine design. 
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_ The chapter on fuels and petroleum technology 
impresses the writer as a rather heterogeneous 
compilation from many authors. Although it 
contains much of value, it would be difficult for 
the uninitiated to make an intelligent selection 
from the large number of data included. It is a 
pity that the space devoted to the technique of 
conducting fuel tests, which is of very little 
interest to the designing engineer, could not 
have been used to explain and interpret the 
meaning of these tests. For example, while de- 
tailed instructions are given for conducting the 
“Doctor” test, no explanation is given for the 
meaning or purpose of this test. 

Chapter 5, on lubrication, suffers from obso 
lescence, since rapid strides in theory and ex- 
periment have been made since the volume was 
compiled. The description of typical lubricating 
systems is of some value. 

The chapters on carburetion and ignition are 
especially complete, the former giving a great 
deal of experimental data applicable to particu- 
lar designs, while the latter is largely devoted to 
theory and experiment in connection with the 
magneto. 

Cooling and installations are discussed very 
briefly in the last chapter, a large part of which 
is taken from the Air Service “Handbook for 
Airplane Designers.” The book is well indexed, 
a necessary feature of a volume of this type. 

The chief difficulty in publishing a handbook 
of this type results from the fact that the art is 
in such a rapid state of advance. This is es- 
pecially noticeable in the case of the volume 
in question, since, through no fault of the author, 
it was printed fully three years after compilation. 
Another difficulty is insuring the accuracy of the 
data used. As it is impossible to secure accuracy 
in every individual case, the data given are 
chiefly of value in showing trends and general 
effects. This, however, is the principal purpose 
of such information. 

Considering the magnitude of the task, the 
author is to be congratulated on having com- 
piled the most valuable American publication 


on aeronautic engines. 
Pror. C. F. Taytor. 


The Oil Industry — Production, Trans- 
portation, Resources, Refining, and 
Marketing. By Ernest Raymond Lilley, 
Sc.D., Assistant Professor of Geology at 
New York University. New York: D. Van 
Nostrand Co., 1925. 8-vo. 548 pp. 


The book begins with the nature and origin 
of petroleum and the organization of the indus- 
try. Following this are interesting chapters upon 
exploration, and American and foreign leases, 
showing a wide knowledge of the subject. Two 
long chapters upon drilling describe the different 
systems employed—cable, rotary, and diamond; 
fishing, controlling, packing, and leasing opera- 
tions are then detailed. 

Four chapters discuss the oil fields in the 
Americas, Mexico, Cuba, Canada, and the old 
world; here the geology, kind of oil, and — as far 
as possible — the future of the industry are con- 
sidered. Important chapters upon transporta- 
tion and storage, and the marketing of crude oil, 
follow. Here, and in the chapter upon the 
marketing of refined oils, an insight is given into 
the business side of the industry, which is un- 
usual and difficult to obtain. 

The chapters upon refining, cracking, and 
compounding are brief, up to date, and to the 
point. Anyone, though he be ignorant of chem- 
istry, should have no difficulty in comprehending 
them. 

The work closes with three entertaining chap- 
ters upon world corporation control, competitive 
and substitute industries, and the future of 


petroleum. 
Pror. A. H. Gixt. 
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Experience— 


In no industry is experience in manufacture 
more essential than in the production of 
explosives. Physical control of the product 
is paramount. 








Du Pont has made explosives continuously 
for 123 years—originating or developing 
nearly every great forward step in explo- 
sives manufacture in this country. 





A method of transporting du Pont 
explosives when the nation - 
was young ‘ 







Ability derived from long experience has 
enabled du Pont to serve industrial needs 
and even to anticipate those needs by origi- 
nating new methods, new processes and 
new products. 










The most efficient methods of employing 
modern explosives may be found in the 
‘Blasters’ Handbook,’’—a practical and 
authoritative work now being used by in- 
structors and students in many of the lead- 
ing technical institutions throughout the 
country. It will be sent free upon request. 










E. I. DU PONT DE NEMOURS & CO. 


INCORPORATED 






Explosives Department 
WILMINGTON, DELAWARE 






= The modern ‘Tron Horse’ hauls millions 
ee biel of tons of products extracted by 
explosives power 





123 YEARS OF LEADERSHIP IN THE SERVICE OF INDUSTRY 








self with sufficient information of an 
industrial nature in order that he may 
have a perfect poise in the affairs with 
which he is engaged. 

That the demand for engineering 
and chemical research in business will 
continue to increase cannot be ques- 
tioned. As the country continues to 
become more and more industrial, and 
as plants and factory space are mul- 
tiplied, competition alone suggests that 
departments of special investigation 
must be greatly expanded. In the last 
decade, and especially since the out- 
break of the War, there has been an 
astonishing increase in this respect. 
There are already hundreds of com- 
mercial organizations which have re- 
search departments contributing to the 
success of the business. 

Besides the vast amount of work 
being done by federal, municipal, and 
educational institutions, there is the 
work of laboratories instituted by 
trade associations, foundations, and 
kindred organizations. But above and 
beyond all this are the research efforts 
of corporations, varying from the West- 
ern Electric Company laboratories with 
nearly 2000 employees, and the Du- 
Pont staff of over 500, the Akron tire 
companies, General Electric, Westing- 
house Electric, and the great General 
Motors Research Corporation with its 
six acres of floor space—down tothe con- 
cerns employing only two or three en- 
gineers or chemists. Such is the tend- 
ency of modern business, and the 
future of trained technical men with 
the vision above referred to is almost 
monumental in its possibilities. 

Into this vast field the graduate is 
about to plunge. Too often the plunge 
has been haphazard, with very un- 
favorable results. Do not forget that 
there are, in any period, lines of indus- 
try which are dying or becoming obso- 
lete, and vice versa, lines which are in 
the morning of their eventful day. It 
is futile to select a life-work in the 
“stage-coach class.” The _ tractions 
companies, to retain the vehicular 
figure of speech, have for several years 
been declining in their importance and 
prosperity as a result of the advent of 
motor car and motor truck. The New 
England textile trade for the last five 
years has prospered far less than many 
other forms of industry, but the plants 
which have introduced rayon processes 
have ridden the top of the wave. 
These are simply illustrations of what 
the graduate must constantly know. 

The electrical field, as it has been for 
thirty years, is still an industry of 
paramount importance. Those who 
can reach a leadership in this depart- 
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ment of activity are practically as- 
sured of most attractive opportunities. 
The year 1925 was second to none in 
its remarkable developments. 

The merger or so-called super-power 
situation has been unprecedented. 
Nearly 600 companies were last year 
involved in projects for centralization 
of management, power pooling, inter- 
connection, and co-ordination of re- 
sources. Just ahead of us lies the in- 
teresting area of further development 
of current at the coal mines and its 
transmission to the big industrial cen- 
ters. Over half the population of the 
country is living in electrically lighted 
houses. Sales of appliances of all kinds 
are being pushed with tremendous suc- 
cess, and the electrical appliance busi- 
ness is a very fertile field. 

One might suppose from this that 
the gas lighting and heating business 
is in the discard. Far from it, the prog- 
ress of gas heating was never more 
auspicious. With all the trouble and 
annoyance existing over the coal situa- 
tion, it is more than likely that heating 
of dwellings by gas is a coming neces- 
sity. Oil heating is now having its 
swing, but it is probable that gas will 
sooner or later attain the ascendency 
in this respect. 

When we turn to the automotive 
industry, and when we think that there 
is now one automobile for about every 
six persons in the country, there is no 
need to say more. The automobile has 
practically torn to pieces and rewoven 
the whole social fabric. It has already 
nearly wrecked the electric street rail- 
way industry in many localities. It 
has built up at least three great new 
industries — manufacture and sale of 
passenger cars, commercial cars, and 
buses. 

It is throwing a network of highways 
across the country, creating vast 
changes in real-estate values. It has 
developed an entire catalog of great 
subsidiary industries such as tires, 
equipment, parts, etc. It is developing 
the giant gasoline industry. It has 
profoundly affected the family budget, 
claiming so large a proportion of 
family expenditure that less remains 
for some of the older lines. 

There are still opportunities in the 
automobile industry in its three 
branches — passenger cars, commer- 
cial cars, and buses. The bus industry 
is only in its infancy. There are also 
great opportunities in indirectly taking 
advantage of some economic reactions 
of the motor trade. For example, the 
automobile will continue to be a tre- 
mendous factor in the development of 
suburban real estate. There is also 
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little question but that we are on the 
eve of considerable changes in the 
motor trade itself. Among other 
things, there is the probability of a 
much more efficient fuel and a motor 
designed to utilize it. 

The colossal development of the 
automobile has created new problems 
of highways and bridges. There has 
arisen a host of traffic problems of 
sufficient importance and complexity 
to utilize the abilities of the most am- 
bitious engineer. While there has been 
decline in tractions, this has _ been 
more offset by the astonishing advance 
of motor trucking. The complexion of 
whole cities will thus be changed, and 
a great field for the engineer is opened 
up. F. W. Fenn, of the National Auto- 
mobile Chamber of Commerce, states 
that the following problems are im- 
minent: 

1. The development of parallel lines 
to divide heavy traffic through thickly 
populated districts. 

2. The development of direct, short- 
mileage routes, although on _ these 
routes there may now be a less amount 
of improved roads than on routes now 
followed. 

3. The building of inner or outer 
belt lines around congested centers. 

4. The reconstruction of weak sec- 
tions for heavy truck traffic. 

5. The widening of main routes near 
the largest cities or between cities 
where distance is short enough to 

carry uniform traffic. 

This brings us at once to the ques- 
tion of architectural planning for such 
great civicchanges. One of thegreat fields 
of the future is that of the architectural 
engineer. There are several reasons for 
this. There is the remarkable develop- 
ment of the city and its suburbs. 
Another most potent influence is the 
improvement in public taste. Appre- 
ciation of beauty will be far more 
dominant in the United States than 
formerly. The far-sighted graduate 
should visualize the past history and 
future opportunities of the United 
States. He should trace the awakening 
of this country from an agricultural 
and somewhat provincial nation to a 
new nation, first intensely industrial 
and now permanently turning toward 
an awakened beauty and convenience. 
No longer will cities and structures be 
allowed to develop haphazard. There 
has sprung up the new activity of city- 
planning. The subject of zoning has 
become almost a vocation in itself. 
Everywhere the graduate may expect 
to find a rising standard of living, a 
tendency toward greater beauty and 

(Continued on page 132) 
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testing unit of the High Pressure Steam 
Testing Laboratory of the Consolidated 
Safety Valve Company, Bridgeport. An 
actual test is being made of one of the 
drum valves for the 1200-Ib. boiler installed 
at the Weymouth Station of the Edison 
Electric Illuminating Co. of Boston. © 
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STANDARDIZED SAFETY VALVES 


For High Pressures 


OWER PLANT engineers are turning to higher 

steam pressures as a means of economy in pro- 
ducing cheaper power. From 300 lbs., the highest pres- 
sure generally used a few years ago, has come the 
remarkable advance to 400, then to 600, 700, and 
finally to 1200 lbs. per square inch. 

Consolidated Safety Valves tested upon the new 
1200-lb. Steam Testing Laboratory of The Consoli- 
dated Safety Valve Co. have been installed, or are 
being furnished, for practically all of the higher pres- 
sure stations such as the following: 


Form DSA Valves for stations carrying approxi- 
mately 400-lb. pressure as follows: 
The Trenton Channel Station of The 
Detroit Edison Co. 


The Richmond Station of the 
Philadelphia Electric Co. 


The Avon Station of the Cleveland 
Electric Illuminating Co. 


The 14th Street Station of the 
New York Edison Co. 


The Spencer, North Carolina, Station 
of the Southern Power Co. 


Form DSB Valves for stations carrying approxi- 
mately 600-lb. pressure as follows: 
The Philo Station of the Ohio 
Power Co. 


The Crawford Avenue Station of the 
Commonwealth Edison Co. 


The Twin Branch Station of the 
Michigan & Indiana Electric Co. 


The Miami Fort Station of the Columbia 
Power Co. 


Form DSC Valves for the Stanton Power Station 
of the American Gas & Electric Co., carrying ap- 
proximately 700 Ibs. 

Form DSC Valves for the Weymouth Station of the 
Boston Edison Company, carrying approximately 
1200 Ibs. 

These installations are the best proof that Con- 
solidated Safety Valves for high pressures have passed 
through the development stage and are being fur- 
nished to the trade as a standardized product. 


Manning, Maxwell & Moore, Inc. 


1 


00 East 42nd St., New York 


Branches 
Birmingham ‘pices Philadelphia Seattle — 
Boston Cleveland Pittsburgh St. Louis 
Buffalo Detroit San Francisco Syracuse 


{BRIDGEPORT WORKS—CONSOLIDATED SAFETY VALVE CO. 
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The 1926 Graduate — Planning a Career 


luxury. This means everything to the 
wide-awake architect. 

The radio and its associated lines 
is so widely advertised that it seems 
gratuitous, and yet it is only in its in- 
fancy. Like every new business, it will 
have periods of temporary reaction, 
but when we think of its world-wide 
possibilities in wireless transmission, 
its importance is second to none. Great 
improvements are coming on _ the 
broadcasting as well as the receiving 
end. 

The radio is also bringing about im- 
portant changes in a social and eco- 
nomic sense. Because of the radio, 
certain localities which were formerly 
almost entirely isolated are in effect 
brought hundreds of miles nearer the 
great metropolitan centers. From the 
standpoint of practical living-cond)i- 
tions, a farm may soon be worth far 
more than years ago, simply because 
radio, the auto, and electric transmis- 
sion have made the location more liv- 
able. The same thing applies to sub- 
urban localities. 

The time is near when it will be pos- 
sible to transmit not merely sound but 
pictures. We shall then have by radio 
not only moving-picture films, but 
radio transmission of important news, 
documents, and public events. In fact, 
as I write, the morning news tells of a 
check by radio honored at the bank! 
If visual radio develops as rapidly as 
audible radio, here is another industry 
of immense possibilities and offering 
unlimited opportunities to competent 
men. Moreover, the field may soon 
develop for broadcasting not orily 
sound and light waves, but other forms 
of energy, such as heat and power. 
This may be in the more distant future, 
but it is one more reason for believing 
that the whole subject of radio is one 
of far-reaching importance. Those in- 
terested should at once get in touch 
with the Radio Corporation of Amer- 
ica. 

And so one might continue to enu- 
merate. What of the wonderful chemi- 
cal research and its results of the next 
ten years? What of the coming appli- 
cation of the X-ray to business — its 
analyses of the crystalline structure in 
the various processes of manufacture? 
What of its intimate revelations rela- 
tive to fuel combustion? What is it 
that makes glue stick? What keeps 
varnish from cracking? Why do cer- 
tain processes in making rayon give 
better results than others? How can 
we increase electrical conductivity of 
metals? How can we make castings to 
compete with forgings? These are a 
few of the questions which the X-ray 





(Continued from page 130) 


is solving, and suggests the field 
offers to the engineer. 

To aid the graduate who is trying 
to find his bearings in a vast field of in- 
dustry, I have prepared the accom- 
panying chart. It is based upon the 
official figures of the Census Bureau, 
and shows the annual value of products 
for selected industries in the various 
years. The Census Bureau tells me 
that 1925 results are not yet published, 
but every graduate who is contemplat- 
ing industrial work should be on the 
lookout for these figures, and when 
they appear he may bring this chart 
up to date. The graphs are plotted on 
a logarithmic scale, and therefore the 
relative slopes of the lines correctly 
picture corresponding percentages of 
increase or decrease. I strongly recom- 
mend that every graduate prepare a 
chart similar to this, but covering the 
particular lines in which he may be 
personally interested. 

The graduate seeking to orient him- 
self should also consider which of the 
following broad departments of eco- 
nomic activity offers opportunities 
best fitted to his personal qualifica- 
tions and preferences: (1) Production; 
2) Distribution; (3) General. 

Under “Production” are included 
the purely extractive industries — 
mining — and industries turning out 
fabricated products such as automo- 
biles, or semi-fabricated products such 
as steel shapes. Under “Distribution” 
are included concerns such as jobbers 
and retailers which obtain from other 
hands the products distributed. Under 
“General” we include those activities 
such as transportation, communica- 
tion, and various forms of service like 
accounting, which can hardly be clas- 
sified under either Production or Dis- 
tribution, although closely allied. 

The technical graduate who is con- 
templating the choice of some field of 
production would do well to obtain the 
Census Bureau list of about 300 kinds 
of manufacturing industries. For each 
of these 300 branches of industry the 
Census Department gives statistics (as 
illustrated in the accompanying chart) 
from which you can judge the indus- 
try’s relative magnitude, rapidity of 
growth, and other tendencies. Cer- 
tainly an intelligent choice would 
hardly be made without some refer- 
ence to this wealth of data. An ex- 
amination should also be made of the 
trade journals in the major fields of in- 
dustry. Invaluable information can be 
gleaned from this source as to the in- 
dustry’s importance and probable fu- 
ture, together with significant tenden- 
cies. Most of the larger industries have 





trade associations, which are another 
source from which information can be 
obtained. 

It is becoming increasingly evident 
that there is a most remarkable oppor- 
tunity for the application of scientific 
methods to distribution. This is par- 
ticularly pertinent in view of the pres- 
ent tendency toward the growth of dis- 
tributing mergers, instead of the smal- 
ler independent units of earlier days. 
For example, we had first the merging 
of independent stores into chains, and 
we are now witnessing the merging of 
separate chains into still larger chains 
and also the merging of smaller retail 
units of department stores into still 
greater organizations. 

This means that there is an increas- 
ing opportunity for accounting and en- 
gineering methods. Therefore we say 
that there has never before in history 
been a time when conditions were more 
favorable for the employment of tech- 
nically trained men in our great dis- 
tribution problems. The engineer who 
undertakes to promote greater efh- 
ciency in distribution has no easy task, 
but the rewards will be substantial. 

One vital aspect of a career is the 
matter of selecting a locality. Few 
individuals have the genius to reach 
their fullest possible success in the face 
of adverse local conditions. There are 
likewise few men whose prosperity is 
not enhanced by the proper choice of 
location for their activities. Other 
things being equal, the technical 
worker who identified himself with a 
rapidly growing region has a distinct 
advantage. 

I have recently completed a popula- 
tion analysis covering all states in the 
country from the latest estimated 
population for July, 1926, and reaching 
back to 1790, or to the earliest re- 
corded enumerations. I have before 
me the charted results of this survey. 
It is truly remarkable to see the wide 
variation in the present rate of growth 
in different parts of the country. 

California, for example, makes an im- 
pressive showing, and, of course, we 
find a spectacular jump in Florida. 
Michigan is going ahead very nicely. 
Still small in absolute size, Arizona is 
making good percentage gains. An 
interesting fact is that some of the 
largest states, such as New York, 
Pennsylvania, Illinois, Ohio, and Texas, 
in spite of the dominant position al- 
ready obtained, still continue to show 
a relatively rapid rate of growth. 

One of the most interesting regions 
is the South. A conspicuous example 
is the great textile industry. The 

(Continued on page 146)] 
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There’s a Hyatt Answer 


to Your Bearing Question 


Hyatt Roller Bearings are used the 
world over. They are installed in 
numerous types of equipment—manu- 
facturers representing over forty differ- 
ent industries include them as standard 
in their products. 


A large majority of all American 
made gasoline tractors and power farm 
implements depend upon Hyatts for 
efficient bearing performance. Nearly 
all the better grade of passenger cars 
and trucks are equipped with them. 

Their application in lift trucks, trailers, 
etc., has increased the load pulling 
capacity of workmen. 


In steel mills where bearings are sub- 
jected to terrific thumping service, Hyatts 


guard against breakdowns and delays. 


Textile machinery, line shafts, con- 
tractor’s equipment, conveyors, etc., 
operate at maximum capacity for longer 
periods and at less expense when easy 
turning Hyatts are substituted for the 
rubbing friction of ordinary bearings. 


In nearly every country on the globe, 
Hyatt equipment is selected when con- 
stant dependable service must be as- 
sured. For thirty years and more, the 
use of Hyatt Roller Bearings has been 
expanding. You, perhaps, will some 
day assist in extending their use. When 
that time comes, the resources of Hyatt 
are at your disposal. Hyatt Roller 
Bearing Company, Newark, N. J. 


HYATT 


ROLLER BEARINGS 






























A Letter from 


if you are engaged in work or surround- 
ings that are dirty, to dress as if you 
were attending an afternoon reception. 


Punctuality an Important Factor 


Whatever be your hours of duty, see 
that you are punctual —if any thing, 
a little ahead of time. Above all things, 
do not be a clock watcher. Do not get 
the habit of leaving the plant before 
closing time unless you have been told 
to do so. Your work and your interest 
in it should take precedence at all 
times; these should be your first and 
greatest considerations. There is one 
point, however, that you should bear 
in mind in this connection. Regularity 
in eating is desirable for your hea!th’s 
sake. Non-observance of this point 
when long continued is likely to result 
unfortunately, and many a young man 
has thus laid the foundation of future 
ills. Occasions will arise when meals 
must be omitted or delayed, but regu- 
lar irregularity in this respect is neither 
necessary nor desirable. The man who 
cannot so arrange his work that he can 
leave it at stated times is lacking in 
some phase of managerial! ability. 

You must place youself and your 
services at the disposal of your em- 
ployers night and day, Sundays and 
holidays, if such be required. It is 
often said, and it is true, that a man 
gets paid only for the services that he 
gives. Be sure that you give more than 
is required of you if possible. Do not 
concern yourself at this time about the 
remuneration; that will surely come 
later. 


The Value of Promptness in Keeping 
Appointments 


Be prompt in keeping appointments; 
and this applies not only to those made 
with your superiors, but also to those 
made with those who work under you. 
If you are late in keeping an appoint- 
ment, you are delaying the game — to 
use a sporting term — you are keeping 
someone from his work. You would 
quickly condemn this lateness in others 
and you must yourself set an example 
for those under you. 

Much of the work will! be new to you, 
in fact, practically all. Do not be 
afraid to show your ignorance. You 
will find that men will think the better 
of you and will be eager to teach you 
and give you any desired information. 
Be willing to learn from anyone and 
everyone, even the lowest paid and 
most ignorant helper in the plant, if he 
has something worth while to impart. 
He may not be able to express himself 
in technical terms or elegant language, 
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an Engineering Executive to His Son 


(Continued from page 107) 


but as the result of doing the same 


thing day after day for a long period of 


time, he may know all that there is to 
be known about his particular job. 
Often, when looking for information 
in this way, you may have to listen to 
much that is foreign to the matter in 
mind or to what you already know, but 
be patient and do not let your inform- 
ant know of these facts. 


Acknowledging Errors and Giving Credit 
for New Ideas and Processes 


Do not feel above those under you, 
or at least do not show that feeling; and 
it is better for the development of your 
character that you do not feel it. On 
the other hand, never so conduct your- 
self as to lose the respect that is due 
your position. There is the middle 
ground to be taken, and as a result the 
men will like and honor you the more. 
Always be quick to acknowledge your 
error and to take your share of any 
blame that should rightfully be yours. 
[t is not criminal to make a mistake — 
the crime comes when the same mis- 
take is made a second time. Whenever 
an error or accident happens in connec- 
tion with your work, never rest content 
until you have found out the cause and 
the means of preventing it from re- 
curring. Never fail to give credit for a 
new idea, a new process, a new tool, or 
a new machine, to whom it is due. Do 
not pass off as your own idea or your 
own work that of a man under you. 
You may “get away with it,” to use a 
slang phrase, but it will cheapen your 
character and your better nature will 
resent it. 

Never censure an employee in pub- 
lic, that is, before his or her fellow em- 
ploy ees. Reprimanding i is much more 
efficient when done in private. Never 
order a man in your employ to do any- 
thing or go any place that you would 
not do or go yourself because of the 
danger involved. In case it is necessary 
for such work to be done, call for 
volunteers, and have it plainly under- 
stood that the danger exists and that 
the service is voluntary. This releases 
you from any moral responsibility, and 
also from a legal one. 

Approach every problem or argu- 
ment with an open mind, absolutely 
unprejudiced and unbiased. Be thor- 
ough and exhaustive. If you are sent 
to obtain certain data, be sure that you 
cover every phase of the matter and 
obtain the requisite information con- 
cerning every detail. Such action de- 
mands study and forethought, but it is 
absolutely necessary to success. De- 
velop the analytical mind and the all- 
seeing eye 





When you have written reports to 
make, see to it that they are intelli- 
gently, logically composed, and com- 
plete. Practice will accomplish much 
in this line, and do not get discouraged 
if first attempts are not all that they 
should be. 

As you advance in your work, as | 
hope you will, do not so conduct your 
job that your plant or your depart- 
ment must close down if you are ab- 
sent. Many executives have the idea 
that such a dependence is creditable 
to them, in that it proves how indis- 
pensable they are to the operation of 
the plant. They are greatly in error. 
Such action shows poor management 
and short-sightedness. Give the men 
under you proper responsibility in 
their work. If they are not capable of 
assuming this responsibility, then em- 
ploy those who are capable. 


Desks Should Be Kept Orderly 


If you have a desk, see that the top, 
at least, is kept orderly and up to date. 
By this latter I mean do not have it 
cluttered with a mass of material that 
is not active. Use system in all things. 
Always carry a notebook of some kind 
in your pocket, in which to jot down 
the bit of information that you have 
picked up, the data to which you must 
refer, or the work that you must get 
started. 

Keep in close touch with the progress 
and development of that particular 
industry with which you are connected. 
Do this in part by subscribing to at 
least one technical magazine relating 
thereto, or if the company receives 
such magazines regularly, you can read 
those copies. Engineering science and 
industry are advancing rapidly and 
will gather even more speed in the next 
few years. The methods and reason- 
ings of today will be superseded by 
those of tomorrow, and you must be 
up to the minute in order to achieve 
success. Keep a reference file of maga- 
zine clippings such as you may con- 
sider worth retaining. You will often 
find this useful. 


Promises, Once Made, Should Be Kept 


In making promises to complete a 


job at a determined time, make the 


time later rather than earlier than what 
you think you can do it in. That is, it 
is far better to finish the work in a 
shorter time than promised than to 
require a longer time. The first goes 
to your credit, the second is marked 
against you. But having once made 
your promise, do everything in your 
(Continued on page 144) 
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AIR AND GAS 
COMPRESSORS 


ROCK DRILLS 
DRILL SHARPENERS 
PNEUMATIC TOOLS 
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An I-R Oil Engine 
Pumping Plant at 
Lodi Water Works, 
Lodi, N. J. 






Selecting the Job and the Employer 


As Commencement approaches, the college senior reflects on 
things past and looks forward to the future. He realizes that 
a man derives his greatest happiness in life from his family, his 
friends, and his work He is looking for employment with a 
concern whose integrity and stability match the high quality 
of its products. 


Ingersoll-Rand has long stood as a leader among the manu- 
facturers of compressed air machinery, pumps, condensers, 
mining and quarrying equipment, and oil engines. For fifty- 
five years it has been combining the latest advances in 
engineering with the most careful methods of manufacture—a 
policy of progress resulting consistently in products of the 
highest quality. It is continually broadening its field; and 
its customers are found all over the world. 
















Among the major factors which have contributed to the 
stability and success of the Company are: recognition of 
engineering talent, promotion of superior employees to the 
highest places in the organization, and a plan of industrial 
research that has kept its products abreast of the times. 








INGERSOLL-RAND CO., 11 Broadway, New York City 


Offices in principal cities the world over 






it. If the tolerances specified are 
closer than are actually required, un- 
necessary expense will be incurred in 
meeting them; if they are too liberal, 
an unsatisfactory product will result. 

Properly dimensioned component 
drawings not only give the inspectors 
directly the information they require, 
but also show the tool designer the 
holding points he must use in the de- 
sign of the manufacturing equipment. 
Improperly dimensioned component 
drawings lead only to confusion. 

The inspection of the product falls 
logically into two divisions: first, the 
process inspection, and second, the 
final inspection. 

Process inspection operations should 
be considered in the same light as the 
other manufacturing operations. These 
should occur immediately after every 
machining operation that finishes an 
important functional surface. The 
tolerances established should be as 
liberal as conditions will permit, and 
should be rigidly enforced here. Noth- 
ing will do more to promote a high 
quality of product than the establish- 
ment of proper tolerances and their 
strict enforcement. Operations which 
are not meeting the specified require- 
ments should be stopped at once and 
the set-up or tools should be corrected 
before proceeding again. The practice 
of piling up faulty parts until the pro- 
duction schedule forces them to be 
passed ‘‘on disposal” cannot be con- 
demned too severely. If the estab- 
lished requirements are right, such a 
practice is gambling with the good 
name of the plant. If they are un- 


necessarily severe, they should be cor- 
rected. The main object of process in- 
spection is to keep a close check on 
the set-up and operation of the manu- 
facturing equipment and to cull out 
faulty parts as soon as possible after 








One of the finest textile mills in the world, built by Wm. T. Reed Co. Several repeat 
orders have been received from this firm 
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the defect occurs so as to save the ex- 
penditure of further effort on the pro- 
duction of unsatisfactory parts. 

The final inspection should be han- 
dled in a more judicial manner. The 
object here should be to accept all 
parts that will function properly and 
to reject those that will not. If the 
process inspection has been properly 
carried out, this inspection would con- 
sist of functional! tests only, with per- 
haps a visual inspection for general 
quality of workmanship. In the final 
inspection, minor and unimportant 
deviations from the specifications can 
be ignored, while they should not be 
permitted by the process inspection, 
because nothing should be left undone 
while the material is being shaped to 
size and form to make the product 
meet the specifications, while after the 
work has been completed, nothing 
should be scrapped that will be service- 
able and entirely satisfactory in the 
completed mechanism. This may seem 
contradictory, but it should be ap- 
parent that there is a distinct difference 
between the nature and purposes of 
process inspection and final inspection. 

The natural and proper tendency in 
planning the inspection schedule ona 
new product is to provide means for 
checking the obvious and elementary 
mating surfaces. Every effort should 
be made to keep both the inspection 
operations and equipment as simple as 
possible. As found necessary by ex- 
perience, additional inspection opera- 
tions and equipment are added. Often- 
times such additional equipment is of 
necessity more elaborate than the 
original facilities provided. This is due 
to the fact that‘all of the simple meas- 
urements are provided for in the origi- 
nal schedule. 

The best point of vantage to judge 
the effectiveness of the inspection 
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methods is on the assembly floor. If 
the parts as. produced assemble and 
function properly, it is complete evi- 
dence that all essentials are under 
proper control. If they do not, it is 
equally conclusive evidence that some 
further control is necessary. This does 
not necessarily mean that additional 
inspection is required. Oftentimes a 
minor improvement in the manufac- 
turing equipment which makes it more 
reliable is the proper action. 

Inspection equipment should be kept 
as simple and inexpensive as possible. 
One step to this end is the adoption 
and use of as many standards as pos- 
sible for various parts, surfaces, and 
tolerances. Such a procedure results 
in many of the benefits and economies 
of quantity production where they 
would not otherwise be available. The 
more that different plants and indus- 
tries agree on common standards, the 
more far-reaching these benefits be- 
come. 

Any definite inspection system 
should be developed around its own 
particular product and manufacturing 
plant. The best inspection methods 
are so closely interwoven with the 
particular manufacturing methods em- 
ployed that the use of any fixed system 
developed without regard to all factors 
involved would be not only ineffective 
but also unduly expensive. The best 
system of any sort is always the least 
that proves effective. 

Gunite Process for Tunnel Lin- 
ing. This new process has been used 
successfully for the lining of an irri- 
gation tunnel. The lining varies in 
thickness from 18 to 30 inches. Due 
to the dryness of the mix, only light 
forms were required, and were left 
in place about 48 hours.—Yournal of 
Electricity. 
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Building Construction 


200 DEVONSHIRE STREET, BOSTON 


We are organized and equipped for the 
efficient handling of mercantile and indus- 
trial building construction of all descriptions. 
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IS picture, taken in the salt 
marshes near Kearny, N. J., 
shows two lines of 30-inch Cast Iron 
Pipe replacing pipe made of other 
material. The alternate exposure to 
. the action of salt water and air is a 
severe test. 
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While the pipe shown in the pic- 
ture is subjected to unusual corro- 
sive influences, all underground pipe 
must be able to withstand corrosion 
to a greater or less degree. Cast Iron 
Pipe has this quality. It does not 
depend on its coating to resist rust; 
the material itself is rust-resisting. 
The first Cast Iron Pipe ever laid is 
in service today at Versailles, France, 
after two hundred and sixty years’ 
service. 


THE CAST IRON PIPE PUBLICITY BUREAU 
Peoples Gas Bldg., Chicago 


CAST IRON PIPE 


Our new booklet, “Plan- Send for booklet, “Cast 
ning @ Waterworks Iron ipe for Industrial 
System,” which covers Service,” showing in- 
the problem of water for teresting installations to 
the small town, will be meet special problems 
sent on request 
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valve data 
for you 


Make use of the infor- 
mation Jenkins Bros. fur- 
nish. Let it help you in 
learning the types of 
valves which are best 
suited for each service— | 
power plant, plumbing, 
heating and fire protec- 
tion. 



















We shall gladly mail to 
you, on request, a book- 
let which describes and 
illustrates Jenkins Valves 
for the type of building 
in which you may be in- 
terested. 












JENKINS BROS. 


80 White Street.......... New York, N.Y. | 
524 Atlantic Avenue...... Boston, Mass. | 
133 No. Seventh Street. .Philadelphia, Pa. | 
646 Washington Boulevard. .Chicago, Il. 











| The above are valve index JENKINS BROS., LIMITED 
pages from Jenkins Booklets Montreal, Canada Lendon, England 











Always marked with the" Diamond" 


Jenkins Val ves 


SINCE 1864 






















part (meaning by structure the rela- 
tion between plan, section, and eleva- 
tion), is the reaction of the people to 
design and their education for the 
beautiful. It is well known that archi- 
tecture always follows the economic 
and social periods. Good periods of 
architecture follow good financial peri- 
ods. If the people want good architec- 
ture the architects will design it for 
them. If the people do not know what 
good architecture is, the architects will 
not do good architecture. At the pres- 
ent time, with the wealth in this 
country, and with the automobile, 
more interchange of ideas takes place, 
and also more people are traveling to 
other countries and seeing what has 
been done. We are at the period in our 
development now when the average 
person wants a certain period slavishly 
copied, or some particular building or 
style used. For instance, an English 


cottage may be taken as an example 
of a twenty-room house, or a little 
Cape Cod house developed into a 
modern fifteen-room dwelling, or Col- 
onial architecture applied to a thirty- 
story office building. It will be neces- 
sary for this country to go through this 
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copying stage, changing it slowly, a: 
all other styles have done, until we 
know and have in us good proportion 
and good design, built according to the 
social and economic development of 
our country. 

For instance, I have just said excel- 
lent proportions. That is a matter of 
comparison, for the Greeks, Romans, 
the period of Gothic architecture, all 
had proportions and excellent ones, 
and all different. The American pro- 
portions will be still different when our 
architecture is developed. 

What, then, is the trend of modern 
architecture? The word architecture 
I have used not merely as the surface 
decoration, often called design, but the 
expression in the building of its use, in 
its plans, section, and elevation. This 
trend, I believe, is in two directions, 
both acting at the same time, one 
towards the evolving of a building to 
fit modern needs, and second, a con- 
scientious attempt to clothe these 
needs in a structural and dignified 
manner. This development is forging 
ahead just as fast as the architect’s 
client and the people desire it, or as 
they are educated to it. There is no 


BAY STATE 
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View showing discharge end of 27” hydraulic pipe line, now com- 
pleting the fill for Savin Hill Approach of Old Colony Boule- 
vard across Dorchester Bay for State of Massachusetts. 

Fill is being made at rate of 10,000 yards per day. 
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question but what certain buildings 
appeal to people more than certain 
others, and in some cases I know of 
good architecture being a financial 
return to the promoter. I feel that 
modern architecture is not now tending 
to any one definite style, nor is it neces- 
sary that it should, as the people of 
this country are not tending to one 
homogeneous mass, but certainly there 
is such a thing as modern American 
architecture. Find, for instance, a 
prototype for a modern office building, 
with its elevator equipment, or a 
modern hotel, or a modern theater or 
apartment house, or even a little bun- 
galow of three rooms, in English, 
Gothic, Roman, or Greek architecture. 
It can’t be done. 

Architecture is not a fad, nor is it a 
bag of tricks. It is not the design of 
this or that style, but is a natural ex- 
pression of the needs and life of the 
people it serves. When the needs of 
the people are determined and the life 
of the people stabilized, a style will 
follow, which style will take its course 
and have a true development. 
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fe Filling the joint with asphalt mastic filler 


WO styles of modern granite blocks — one the standard 5’ depth. The other, the 
wider, shallow block, from 3'4”’ to 4”’ deep — ideal for bridges and medium traffic 
generally. Note accurate, smooth finish of wearing surfaces. 


The modern, close, narrow joint, filled with mastic — joint %’’ to *s"’ wide. Such 
joints mean quiet and smoothness in a modern granite block pavement. 


The stress of traffic will not — cannot — “shove” a granite block pavement. The 
slight wear of traffic on granite blocks does not manufacture dust or dirt — nor is mud 
formed, for no dust, dirt, or refuse lodges in the smooth, even, sealed, narrow mastic 
joints between the smooth blocks. 


Oil is unnecessary. A modern granite block pavement, with its close, waterproof mastic 
joints, is as smooth, clean, and sanitary as a piece of rock — and as permanent. 


Modern granite block pavements have smoothness, quietness, non-slipperiness, and 
eternal durability. 


The Granite Paving Block Mfrs. Assoc. of the U.S. Inc. 
31 State Street, BOSTON, MASS. 


Representing The World’s Greatest Granite Quarries 
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Finding an Anti-knock Material 


crystalline iodine, so that piece of luck 
No. 2 had the value of a 2000 to 1 shot.) 
The crystalline iodine dissolved nicely 
in the fuel, yielding a dark brown fluid, 
and was immediately tried in an en- 
gine which had been knocking violently 
on the untreated fuel. The knocking 
ceased, the motor ran smoothly, and 
developed more power and efficiency 
than we ever had been able to obtain 
from any motor operating on this same 
fuel. Consequently the theory stood 
proved, and like Columbus we be- 
lieved we had discovered our short cut 
to “India”; but within the next hour 
we had obtained some oil soluble dyes 
and had dyed much fuel to even deeper 





JIB CRANES 


Operate Smoothly with 


AUBURN THRUSTS 


Jib Cranes and other slow-moving machine parts are 
turned easily under the heaviest loads when Auburn 


Ball Bearings are installed to reduce the starting 
friction. 


Steel, Brass, and Bronze Balls 


Send for Data Sheets 


yi DAN 
O (Bm ~~) | 

AUBURN BALL BEARING CO. | 
44 Elizabeth St., ROCHESTER, N.Y. | 
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(Continued from page 119) 


and darker shades than the iodine ever 
could, but the behavior of the fuel was 
not influenced in the slightest degree 
by these other materials, so we realized 
that we had not landed on the shores 
of “India,” but merely had discovered 
the sand-bar of “San Salvador.” 

Time passed. No other theory that 
we could spin would lead us to new dis- 
coveries. lodine appeared to be the 
only material that possessed the prop- 
erty of stopping a fuel from knocking, 
and there were many objections to the 
use of iodine, among which cost was 
not the least. 

One day we decided that it was 
practically useless to continue these 
researches further, but that before en- 
tirely abandoning this project we 
would devote two weeks in trying, 
without theorizing, any and all ma- 
terials that we could lay our hands on; 
and having decided to stop thinking 
and give luck a further opportunity to 
express itself, we discovered a new 
anti-knock material within the next 
two days. This material was aniline 
oil, and was so nearly commercial that 
two years were spent in trying to over- 
come its two objections, cost and un- 
pleasant odor in the motor exhaust. 

About this time Doctor Victor 
Lehner announced the remarkable 
properties of selenium oxachloride as 
a solvent. This material appeared to 
possess interesting possibilities as a 
reagent for analyzing gasoline, so we 
obtained a pound of this oil, and since 
our previous experiences had taught us 
that predictions were most unwise as 
to whether a material was or was not 
an anti-knock material, we had 
adopted the rule of trying everything 
new that we received, so that selenium 
oxachloride was tried within fifteen 
minutes after our bottle of the same 
was received. It was a more powerful 
anti-knock material than we dreamed 
was in existence, but still possessed an 
impossible characteristic for commer- 
cial use. Taking our courage in our 
hands, so to speak, we once more 
dared to theorize, and from here on 


SEND FOR 
Cat. No. 11— Tapes and Rules 


NEW YORK 





Cat. No. 4— Tools 


SAGINAW, MICHIGAN 
WINDSOR, CAN. 


our theories began to bear fruit. We 
theorized that if selenium was good, 
tellurium should be better, and the use 
of diethyl telluride confirmed this de- 
duction, but it still possessed a charac- 
teristic that would bar it from decent 
society. Tellurium compounds possess 
the most obnoxious odors themselves 
and have the ability to make anyone 
who comes in contact with them smell 
the same way, so that irrespective of 
cost or any other advantage it might 
possess, its use was utterly impossible 
of practical application. 

We now formulated a set of empiri- 
cal rules for predicting the anti-knock 
properties - compounds. In many 
cases we knew the effect would be ex- 
tremely slight, too slight indeed to be 
detected by ordinary means of measure- 
ment. It was therefore necessary to 
develop new methods of measuring 
detonation, and the result was an in- 
strument known as the Bouncing Pin, 
which could detect the most minute 
influences of foreign substances in 
gasoline. With this instrument and 
our empirical rules, we explored, sys- 
tematically, the periodic table of ele- 
ments. We plotted curves of the anti- 
knock property against atomic num- 
bers in the various groups of elements, 
and at the completion of this investi- 
gation we felt that our data were as 
complete as we reasonably could ex- 
pect. With these data before us we 
were in a position to analyze the value 
of any compound of any element and 
determine which would have the maxi- 
mum value in commercial application. 
A number of compounds were. then 
selected, prepared, and motor tests 
conducted. The results showed that 
tetraethyl lead was the best material 
that we could apply commercially. 

True, tetraethyl lead is a poisonous 
material, but an investigation of its 
toxicity ‘proved that it was no more 
poisonous than many other articles of 
commerce. Also a small amount of 
lead is emitted in the’ exhaust of a 
motor burning gasoline containing 

(Continued on page 142) 
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BARCLAY-VESEY BUILDING 
NEW YORK TELEPHONE CO. 


McKenzie, Voorhees & Gmelin, Architects 


Outside Windows Mississippi 
Polished Wire Glass 


MISSISSIPPI WIRE GLASS CO. 


220 Fifth Avenue 
New York 


Mote cuts per minute 
by adding 
more good cutters 


N the endeavorto achieve quickerand more 
economical methods in milling, the number 
of cutters used in a single set-up has tended to 
increase. This is particularly true of automo- 
tiveshopswhere high production is the watch- 


word. 

Two automotive jobs are shown. Above is a 
Brown & Sharpe Automatic Milling Machine which 
fairly bristles with cutters. Eight Brown & Sharpe 
cutters —four Coarse Tooth End Mills and four 
Spiral Shell End Mills—are used. Below is a view 
of an operation on a Brown & Sharpe No. 13B 
Plain Milling Machine in which six Brown & Sharpe 
Coarse Tooth Side Milling Cutters and three Spiral 
Shell End Mills (in back) are used. 

The advantage of such operations depends large- 
ly on the durability of the cutters. Too frequent 
stops for sharpening or changing cutters are disas- 
trous to the produc- | 
tion schedule. As the 
best insurance of dur- 
ability, long life, and 
long service between 
sharpenings Brown & 

Sharpe Cutters were 
chosen for these and 
many similar jobs. 


BROWN & SHARPE MFG. CO. 
PROVIDENCE, R.L, U.S. A. 
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tetraethyl lead, but calculations indi- 
cate that even though every automo- 
bile in the country used such a fuel the 
lead dust in the exhaust would con- 
stitute no menace to health in com- 
parison to the carbon monoxide hazard 
already existing; and when it is borne 
in mind that the use of tetraethy! lead 
in gasoline permits of a very decided 
reduction of the total quantity of car- 
bon monoxide ejected by a motor in 
producing a given amount of mechani- 
cal work, the health balance is in favor 
of the use of tetraethy] lead. 

The sale of tetraethyl lead in gaso- 
line to the motoring public for use in 
present- -day motors in 
“spark” knocks has met with an en- 
thusiastic reception by the users of it, 
and the day is rapidly approaching 
when a sufficiently universal distribu- 


OV ercoming 


tion of this material will have prepared 
the way for the higher economies of 
the future. 





Double Air Current 


HERE extreme heating speeds 
are required, there is no sub- 
stitute for this double air current 
burner listed on page 46 of Catalogue 


30C. 


Quiet operation is a result of its 
doubled combustion area. It will not 


strike back. 


Diameter of burner tube 35mm. 
No. C4040 complete as illustrated, 


with burner guard 


L. E. KNOTT APPARATUS COMPANY 
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The S. S. Malolo 


(Continued from page 113) 


The propelling machinery consists 
of two sets of turbines each driving one 
propeller. 

Steam is supplied by twelve oil-fired 
Babcock and Wilcox water tube boilers 
arranged in two adjacent watertight 
compartments. The boilers have ap- 
proximately 55,700 square feet of heat- 
ing surface and 11,100 square feet of 
superheating surface. The working 
pressure of the boilers is 280 pounds 
and the superheat 100 degrees. In- 
dividual uptakes from each of the six 
boilers in each fire room unite to form 
one breeching, and above the top of the 
bulkhead which separates the fire 
rooms, and which is about 45’ above 
the base line, these two unite into one 
stack which extends to about 120’ 
above the keel. The outside dimen- 
sions of the outer stack, which is ellip- 
tical, are 28’ and 17’. 

Two main feed pumps and four 
auxiliary feed pumps are provided. 
Twelve motor-driven forced draft 
blowers are fitted, one blower serving 
a boiler. Mechanical atomizing fuel 


oil burners are fitted to the boilers. 
The propelling units are in two en- 
gine rooms, each unit of which can be 
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The Standard for Rubber Insulation 


RUBBER COVERED AND 
VARNISHED CAMBRIC 


WIRES and CABLES 


are made with especial regard for Quality 
All OKONITE products are carefully inspected 


and tested at each step in the manufacturing 
process so as to insure a perfect finished result. 


Full details in Handbook—Send for it. 


The Okonite Company 
The Okonite-Callender Cable Co., Inc. 


Factories, PASSAIC, N. J. 


Sales Offices: New York, Chicago, Pittsburgh, St. Louis, Atlanta, 
Birmingham, San Francisco, Los Angeles, Seattle 
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operated with the other engine room 
flooded. Each unit consists of one 
H.P. turbine, one Ist I.P., one 2nd 
I.P., and one L.P. turbine, and one 
cruising turbine. These turbines drive 
the shaft through two separate sets of 
reduction gears. The turbines are of 
the Parsons type. 

When running for long periods at 
reduced speeds, the cruising turbine is 
connected to each main high pressure 
turbine through a clutch, which can be 
disconnected when the vessel is operat- 
ing under high-speed schedules. 

The reduction gear ratio is approxi- 
mately 12 tol. At full power of 25,000 
S.H.P. the propeller turns per minute 
will be approximately 121. 

Line shafting is in general 20’ out- 
side diameter and has a 634” axial hole. 

Two main condensers, each of about 
16,000 square feet of cooling surface, 
will be installed. Scoop circulation of 
cooling water is provided. At low ship 
speeds, turbine-driven circulating 
pumps are available. 

Over the two engine rooms there is a 
dummy stack of the same size as the 
boiler stack and serving as a ventilator 
for the engine rooms. 
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HE use of “KRUZITE” 

» and “Mizzou” high 
alumina fire brick for 
extreme furnace 
conditions is desir- 
able in super power 
plant work. May 
we send samples? 
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A.P GREEN FIRE BRICK Co. 


MEXICO, MissouRI 








power to make good that promise. The 
same principle applies in estimating 
the cost of a job. It is better to over- 
estimate than to underestimate. 

In closing I can do no better than to 
urge you to be efficient, at the same 
time recalling to your mind the sum- 
ming-up of Dr. Frank Crane of his 
definitions of “efficiency.” He says: 

“Tt is the measure of a man, the size 
of his soul. 


By 


“a 


Hp 
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Engineer’s Letter to His Son 
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“Tt is the ability to use his passions, 
likes, dislikes, habits, experience, edu- 
cation, mind, body, and heart — and 
not to be used by these things. 

“Tt is self-mastery, concentration, 
vision, and common sense. 

“It is the sum total of all that’s in 
a man.” 

Once more, my son, I say “Be effi- 
cient.” CoLin ARTHUR. 
Quincy, Mass. 


TNA “IZE ‘4 


<7 


Aetna-ize your present 
and your future 


LIFE 
INSURANCE 









The Structural Iron and steel in 
the Madison Square Garden, which was 
recently demolished, was found to be 
in a perfect state of preservation. This 
building was over thirty years old, and 
no special care had been taken for the 
maintenance of the framework, except 
where it was enclosed in the brickwork. 
The results indicate that with proper 
maintenance a steel frame building 
may be expected to endure indefinitely. 













HARRY UPSON CAMP, M.I.T. 718 


with WOODHOUSE & JENNEY, Managers, 31 MILK ST., BOSTON, MASS. 
Aetna-izer for the Classes of 1924-’25-’26 
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. CRANE VALVES ° 


Wedge Gate Valve 
NO. 437 


Subjected to hydraulic 
ressures closed from 
00 to 3000 Ibs. and 

open from 1000 to 3000 

Ibs. without leaking. 

Recommended for steam 

pressures up to 150 lbs, 





Through Your Working Career 


When commencement is over 
and your working days begin, 
Crane stands ready and glad 
to advise with you regarding 
numberless problems of equip- 
ment. Crane will co-operate 
with you as it has since 1855 
with the engineers who have 
preceded you. It was Crane 
that first began the systematic 


‘ testing of metals to determine 


their reaction undervaried con- 
ditions of pressure and tem- 
perature. It pioneered in the 
chemical control of raw ma- 
terials. Into the valves, fittings 
and piping materials now of- 
fered, 71 years of experience 
has been put. This experience 
is devoted to your service. 


CRANE 


Address all inquiries to Crane Co., Chicago 


GENERAL OFFICES: CRANE BUILDING, 836 S. MICHIGAN AVENUE, CHICAGO 


Branches and Sales Offices in One Hundred and Fifty-five Cities 


Vational Exhibit Rooms: Chicago, New York, Atiantic City, San Francisco and Montreal 
Yorks: Chicago, Bridgeport, Birmingham, Chattanooga, Trenton, Montreai andSt.Johns,Que. 
CRANE EXPORT CORPORATION: NEW YORK, SAN FRANCISCO, MEXICO CITY, HAVANA 

CRANE LIMITED: CRANE BUILDING, 386 BEAVER HALL SQUARE, MONTREAL 


CRANE-BENNETT, LTD., LONDON 
C® CRANE: PARIS, BRUSSELS 
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Steel Sheets that Resist Rust! 


The destructive enemy of sheet metal is rust. 
It is successfully combated by the use of pro- 
tective coatings, or by scientific alloying to re- 
sist corrosion. Well made steel alloyed with 
Copper gives maximum endurance. Insist upon 


KEYSTONE 


Rust-Resisting 
Copper Steel 


Sheets 


Black and Galvenize 





Keystone Copper Steel gives superior service for roof- 
ing, siding, gutters, spouting, culverts, flumes, tanks, and 
all uses to which sheet metal is adapted—above or below 
the ground. Our booklet Facts tells you why. We manu- 
facture American Bessemer, American Open Hearth, 
and Keystone Copper Steel Sheets and Tin Plates. 


Black Sheets for all purposes 
Keystone Copper Steel Sheets 

Apollo Best Bloom Galvanized Sheets 
Apollo-Keystone Galvanized Sheets 
Culvert, Flume, and Tank Stock 
Corrugated Sheets 

Formed Roofing and Siding Products 
Automobile Sheets—all grades 
Electrical Sheets, Special Sheets 
Deep Drawing and Stamping Stock 
Tin and Terne Plates, Black Plate, Etc. 


Our Sheet and Tin Mill Products represent the highest standards of quality, and 
are particularly suited to the requirements of the mining, engineering, and general 
construction fields. Sold by leading metal merchants. Write nearest District Office. 


American Sheet and Tin Plate Company 


General Offices: Frick Building, Pittsburgh, Pa. 
gy or SALES OFFICES 


Chicago Cincinnati ver Detroit New Orleans New York 
Philadelotin Pittsburgh St. Louis 


Pacific Coast Representatives: UNITED STATES STEEL Propbucts Co., San Francisco 
os Angeles Portland Seattle 


Export Representatives: UNiTEpD SraTes STEEL Propucts Co., New York City 
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The 1926 Graduate — Planning a Career 


South now rivals and may even surpass 
the other textile districts. North Caro- 
lina is a state which is making rapid 
progress. Both in Georgia and Ala- 
bama as well, as in other Southern 
states, the development of super-power 
is a great factor. Texas also has great 
natural resources, and Florida is by no 
means done yet. 

Moreover, the graduate may want 
to consider not merely the broader 
regional divisions, but also the relative 
opportunities offered by individual 
cities. In this connection, some ex- 
tremely interesting work has been done 





(Continued from page 132) 


by Dr. Raymond Pearl. I find the 
formulas which he has developed for 
entire countries may be adapted with 
considerable success to the study of 
individual cities. Likewise, a very 
valuable compilation of articles by 
other students of this subject has been 
brought out by the Pollak Foundation, 
under the direction of William Trufant 
Foster. I cannot imagine a graduate 
who will make a choice of locality — 
this choice perhaps a turning-point in 
his entire career — without availing 
himself of this wealth of analytical 
work. 








Copper Test Tube Racks 


§ bers racks are invaluable for the bacteriological or 
biochemical laboratory. They serve the double purpose 
of either substantial test tube supports, or racks for immer- 
sion of Wasserman or other serological tubes in hot water 


baths. 


They are so designed that the tubes are always held 
upright and the contents visible. 


| PETER GRAY & SONS, Inc. 


| 
Manufacturers of Sheet Metal Specialties since 1878 
} 
| 


Third and Binney Streets 


- East Cambridge, Mass. 








Yes, let me say that the technical 
graduates of the future should be more 
successful than they have ever been. 
Remember that during the Great War 
the engineer in mental tests is said to 
have surpassed even lawyers and other 
professional men. Let him, however, 
employ his ability where it will per- 
form a needed service. There the re- 
wards will come. Let him select, also, 
a company which is of undoubted 
standing and backed by responsible 
men. There is a tendency to concen- 
trate upon the problem of selecting an 
industry, with too little study of the 
individual concerns within the industry. 
Remember that a good concern in a 
poor industry may offer better oppor- 
tunities than a poor concern in a good 
industry! Therefore, my previous re- 
marks are made on the express condi- 
tion that the choice of a business is 
only 50 per cent of the problem; the 
remaining 50 per cent of the problem 
has to do with the choice of the in- 
dividual concern. 

Associate yourself with some con- 
cern where the owners or controlling 
interests are men of character. In this 
way only can you get a square deal and 
be at your best. Absentee ownership 
is a poor thing. Get into some business 
where the powers that be are honest 
and straightforward and working day 
and night for its success, and then seek 
to get acquainted with them and try 
in every way to co-operate for a better 
business. Don’t waste your time with 
companies or men who insist on an 
antiquated labor or personnel policy. 
If character and a humane and pro- 
gressive management policy are lack- 
ing in the executives, have nothing to 
do with them. Strive constantly to put 
your firm on a higher plane in every 
way. If the graduate will follow the 
foregoing fundamental suggestions he 
will not long continue in a subordinate 
position. He will become an executive 
or owner of a business which is of un- 
told benefit to the community, and 
which will bring to him the inevitable 
rewards of service. 


Principles and Practice of Industrial 
Distillation. By E. Hausbrand. Trans- 
lated from the fourth German ed. by E. 
Howard Tripp. London: Chapman & 
Hall; New York: John Wiley & Sons, 
1926. 300 pp. 


This is the first translation into English of 
a work that has long been the standard 
treatise on distillation in Germany, and has 
been highly valued in other countries. The 
book deals with the principles underlying the 
fractional distillation of liquid mixtures, and 
does not enter into details of construction o! 
plant or apparatus. About 140 pages are de- 
voted to tables of calculations and charts. 
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A GLIMPSE INTO YOUR FUTURE 


pam! discerning engineering students are preparing themselves for 
future promotions now by reading The Explosives Engineer, regularly. 
And they are finding that this foresight does not involve arduous effort. 
Anyone wishing to learn more about mining, quarrying and construction 
will derive pleasure as well as profit from the carefully edited, authoritative 
articles and from the many photographs, drawings, paintings, and other 
illustrations. Prove this for yourself by writing for a free sample copy. 


The Explosives Engineer is devoted to the technology of drilling, blasting, 
loading and transportation of coal, ore and stone. It is edited by engineers; 
many of its articles are written by experienced, well-informed operating 
executives. Each issue contains a bibliography of everything published in 
the technical press of the world, relating to drilling and blasting. 


For less than three cents a month you can supplement your classroom in- 
struction with this wealth of useful information from men who are now 


occupying the jobs to which you will some day aspire. 


Just pin your check or a dollar bill to the coupon. You will then receive 


The Explosives Engineer for the next Three Years. 


THE EXPLOSIVES ENGINEER 


WILMINGTON Published Monthly DELAWARE 


THE EXPLOSIVES ENGINEER, 
941 Delaware Trust Building, 
Wilmington, Delaware 


Enclosed is one dollar for my three years’ subscription to The Explosives Engineer, starting with the current issue. 


Name 





City 





Note: For four subscriptions in addition to your own, we will send you free four reproductions in full color of W. D. White’s oil paint- 
ings of Mexican or Arizona mines and miners. They make corking decorations for an engineer's room. 











and on a bid of $39,500. At the present 
period such repairs would cost roughly 
three times as much. The badly dis- 
torted steel plating and frames, weigh- 
ing about 100 tons, brought the small 
sum of $75 as junk. 

In 1907 the S. S. Suevic, a large 550- 
foot White Star Line freighter, went 
ashore on the Lizard, a treacherous 
rocky point off the southwest coast 
of England, located near many steam- 
ship lanes. While she was a slow vessel, 
her bow struck hard, and thus, due to 
the locking effect of the jagged rocks, 
she resisted all attempts to move her. 

The salvage company, seeing that it 
was impossible to refloat the complete 
ship, and realizing that the after part 
was practically afloat, proceeded to cut 
the stern and midship section of the 
ship, containing the expensive machin- 
ery, clear of the badly damaged bow. 
In those days the acetylene cutting 
torch had not been developed, so the 
salvors employed dynamite to separate 
the two portions. When finally, at the 
section chosen, all the side and bottom 
plating was cut, and only the main 
deck remained, the stern portion rose 
and dropped with the ocean swell, and 
hence indicated that it was water 


to look them over. 
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Some Unusual Marine Accidents 


(Continued from page 115) 


borne. Towboats now took hold of 
the Suevic’s stern, and with the final 
severing of the main deck they towed 
the midship and aft section stern fore- 
most to Southampton for repair. Be- 
sides the towing tugs, two tugs were 
used astern to steer the hulk. The bow 
section remained pinnacled, and after 
being stripped of equipment lay aban- 
doned. 

Next, the insurance underwriters 
commissioned the builders of the 
Suevic to construct a new bow to re- 
place the old, which was 185 feet long 
and weighed some 3000 tons. They 
constructed this portion like an ordi- 
nary ship, i.e., on a sloping building slip 
on shore. The builders had to study 
the stability of this odd wedge-shaped 
section and properly ballast it. 

The two sections were now docked 
in their correct relative positions in a 
graving dry dock at Southampton. 
This necessitated great care on the part 
of the dock master, as lack of align- 
ment of the two sections by one half 
an inch would show up when connect- 
ing them with the shell plates. Align- 
ment in this case was assisted by bolt- 
ing wooden guide battens (long tim- 
bers of about 10 inches by 10 inches 
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scantling) to the shell of the after por. 
tion and extending beyond that section 
so the fore body was guided into place 
when the two sections were drawn to- 
gether. 

The repairers completed their work 
by fitting and riveting new shell plat- 
ing at this section. In “Lloyd’s Regis- 
ter of Shipping,” a book which, like the 
“American Bureau Record,” contains 
an abbreviated life history of all im- 
portant vessels, the only notation of 
this repair is the following — “Rebuilt 
1907.” 

A very unusual accident which 
necessitated great ingenuity on the 


. part of the ship repairer was that of the 


S. §. Curaco. This vessel, then steam- 
ing toward the Northwest Arm, an 
inner harbor of Halifax, to join other 
vessels there ready for convoy, was 
stern to and 100 feet away from the 
S.S. Mont Blanc when the latter, loaded 
with T.N.T., blew up in December, 
1917. 

The explosion caused an almost 
mountainous wave, which rapidly 
traveled from the location of the Mont 
Blanc and resulted in much damage to 
all vessels in the vicinity. This wave 

(Continued on page 150) 









































Safeguarding Electrical Equipment 


To every industry in the world that uses electricity and electrical 
machinery, U-Re-Lite is a vital asset for the savings and protec- 
tion it affords. 


The most reliable insurance against loss of time, interrupted pro- 
duction and damage to valuable electrical equipment is 


U-RE-LITE 


U-Re-Lite is primarily a device that protects electric motors, lighting and 
power circuits from overloads and short circuits. It is an electric safety valve. 
An overload trips it open; a twist of the handle ON THE FRONT of the box 
restores service. Do not confuse it with ordinary circuit breakers—U-Re-Lite 
is The L-T-E Circuit Breaker in the Steel Box; sturdily built, rugged in design, 
Cutter-madé, Cutter-guaranteed. 

U-Re-Lite, once set and locked by the man in charge, cannot be tampered with. 
It will break a current at least 100 times as great as its rated capacity. U-Re-Lite 
has been fully tested and approved by the Underwriters’ Laboratory for use 
without any fuses in the circuit it protects. Its range of sizes makes it adaptable 
to practically every size of motor in the average plant. 


THE CUTTER COMPANY 


ESTABLISHED 1888—PHILADELPHIA 


When writing to advertisers please mention the Tech Engineering News 





Cutter Engineers have set down their 


most valuable knowledge on Electrical 
Protection—based on 36 years of wide 
engineering experience—into a fully 
illustrated, bound Handbook that 
every industrial executive and plant 
engineer should have in his possession. 
It is yours for the asking. 


U-Re-Lite is absolutely fool-proof. Once 
closed, it stays closed until the exact cur- 
rent value trips it open. 


U-Re-Lite is built to last. Its mechanical 
construction is perfect. Cost for repairs 
is negligible, if any. 


U-Re-Lite has been passed by the Under- 
writers’ Laboratories for use without fuses 
of any kind in the circuit. 


U-Re-Lite has never failed to break a short 
circuit. 


U-Re-Lite is reset by a twist of the handle 
on the front of the box—first to the left, 
then to the right, turn the handle, and 


U-Re-Lite 


UITLER 


U-RE-LITE * ~ * I-T-E CIRCUIT BREAKERS 
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Unusual Marine Accidents 


(Continued from page 148) 


buckled the Curaco locally at the cen- 
ter, so when the writer saw her the 
draft amidships was 16 feet, at bow 7 
feet, and at stern 9 feet 8 inches. Thus 
the draft amidships due to this buckle 
was some 8 feet more than designed. 
The dotted lines of the figure show 
quite plainly that all distortion oc- 
curred directly amidships and both bow 
and stern were all right. Naturally, 
the vessel in this shape was worthless, 
as she would break in two if subject to 
heavy weather. In fact, her master 
temporarily beached the Curaco in 
Halifax Harbor to prevent her sinking. 
As the explosion badly damaged the 
dry dock at Halifax the Curaco later 
was floated and towed to New York 
for reconditioning. To repair the 
Curaco it would be necessary to make 
the keel straight and renew all struc- 
ture in way of the buckle. This was 
carried out in the graving dry dock of 
the Robins Dry Dock and Repair 
Company. The keel blocks were ar- 
ranged in the ordinary manner, that is, 
so their tops lay in the same horizontal 
plane, and extra blocks were fitted 
amidships where the pressure would 
be greatest. Following the usual pro- 
cedure, after the vessel had entered the 
dock and was properly centered, the 
floating caisson or gate and side shores 
were put in position. These last are 
used to hold the vessel upright while 
in the dock. Some water was then 
pumped out of dock, and soon the ship 
rested on the midship blocking. As 
more water was pumped out, acetylene 
torches progressively cut the ship’s 
plating on each side in way of the 
buckle, thus allowing the ship’s ends 
to drop and bear along the keel block- 
ing. During this operation, which 
lasted seven hours, great care was used 
to guide the bow and stern as they 
approached the keel blocking so the 
structure would line up properly. 


— 
| 
| 


Acetylene torches were then em- 
ployed to burn out all the rivets of the 
side plating in way of the cut. After 
fitting and riveting new plating, the 
Curaco was as strong and serviceable 
as formerly. A steel structure is es- 
pecially adapted to such repairs, 
whereas a wooden ship is weakened by 
removing old fastenings and redriving 
new. For example, besides the cases 
of the Suevic and the Curaco a number 
of steel ships have been lengthened by 
cutting the hull in two, pulling the 
ends apart, and erecting new structure 
connecting the ends. 

Besides the interesting repair of the 
buckled section of the ship, a number 
of bottom outside plates, buckled un- 
doubtedly by the pressure wave ac- 
companying the explosion, had to be 
taken off and renewed. As this ac- 
cident occurred during the war period, 
very meager details were published, 
and the writer appreciates the notes 
given him by Mr. Donald F. Warner, 
M.I.T., 1922. 

Detector for Defects in Rails. 
Engineers connected with the Japanese 
Government railways have recently 
perfected a portable device that permits 
the detection of internal fissures in rails 
laid in tracks. It is these fissures that 
are the cause of most rail failures. This 
does away with the necessity of taking 
up the track and transporting it to the 
apparatus. 

This new apparatus, which is known 
as the magnetic defectoscope, utilizes 
the principle of the variation of the 
permeability of iron to show defects in 
it. A powerful electromagnet is sup- 
ported above the rail on four rollers in 
such a way that the rail completes the 
magnetic circuit. Between the poles 
of the electromagnet is placed an ex- 
ploring coil, composed of many turns 
of very fine wire, entirely insulated 
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from outside disturbances by mica 
plates, with its ends bent down on each 
side of the rail. This coil is connected 
to a sensitive galvanometer with a mir- 
ror mounted on it. In the recording 
apparatus, a sliding block has a pointer 
which follows the reflected image of the 
light spot coming from the galvanome- 
ter mirror, and moves to and fro on a 
plate of frosted glass. The block carries 
a pen which traces a chart on a roll of 
paper. 

When a faulty portion of the rail is 
passed over, a current is induced in the 
coil, and a sharp deflection is noted in 
the chart. Deflections are also caused 
by such things as abnormal internal 
stresses, and segregation of impurities, 
but the deflections caused by internal 
fissures are so sharp that they are 

easily distinguished from other defects. 
—Engineering News-Record. 


A Tailless Airplane. A two-pas- 
senger airplane of revolutionary de- 
sign has been built under the super- 
vision of Capt. G. T. R. Hill, of the 
British Army. This airplane has no 
tail, and practically no fuselage back 
of the main wing surfaces. The wing 
span is 45 feet, of which 30 feet are 
fixed, while the other 15 feet, are used 
to stabilize the plane. Small vertical 
surfaces, mounted below the wing 
surface near the extremities of the 
fixed portion, are used for steering. 
By simultaneous operation of both 
rudders, they can be used as a very 
effective air brake. 

This plane has performed very well 
in the more than twenty trial flights 
already made. It has attained a 
maximum speed of 70 m.p.h., and ts 
stable at speeds as low as 30 m.p.h. 
Landing is very easy, as the air brake 
allows a steep approach to be made. 
It is very stable except in bumpy air. 
It is not known whether this type will 
be suitable for planes carrying heavy 
loads, but theoretically there is no 
reason why it would not be.—Engi- 
neering. 





HE TEST of an Engineering plan is its adaptability to the purpose 
| for which it was designed. 
_ Training for Institute work is an important engineering problem. The success 

of our many students after entering the Institute is due to their adaptability to 
Institute requirements and proves the thoroughness of our methods. 


CHAUNCY HALL SCHOOL 


554 Boylston Street, Boston, 
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Why Tie Up Capital? 


Is your capital -vorking in your 
business or tied up in a fuel supply? 


Your local gas company will 
supply fuel as you need it. You 
don’t pay for gas till after it is used. 


There are no tie-ups, or traffic 
delays in the delivery of gas—a 
dependable supply always avail- 
able at the burner. 


The manifold advantages and 
economies of gas as a factory fuel 
are explained in our new book, 


“Gas—The Ideal Factory Fuel”. 


Write for your copy today—no charge. 


American Gas Association 
342 Madison Avenue :; New York City 





Four Advantages of Gas 


Dependable— Economical— 
any time, any place, any lowest final cost per unit 
quantity. of production. 
Controllable— Clean— 
exact temperatures, auto- comfortable factory 
matically controlled. working conditions. 


YOU CAN DO IT BETTER WITH GAS 
eee 
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The History of Three-Color Photog- 
raphy. By E. J. Wall, American Pho- 
tographic Publishing Co. Boston, 1925. 
747 pp. 

This volume, as the title would indicate, is 
truly a history of the theory and practice of color 
photography. For thirty years the author, with 
tireless energy, has collected the notes upon 
which the work is based. Apparently every im- 
portant patent or published article which bears 
on the subject-matter has been tucked away 
somewhere within the more than seven hundred 
closely printed pages that comprise the work. 
Although the title mentions only three-color 
photography, there is much valuable informa- 
tion on two-color methods, particularly with 
reference to motion pictures in color. Certain 
topics, such as the Lippmann, Seebeck, and 
Bleach-out processes were necessarily omitted 
because of the size of the volume. It is to be 
hoped that a second volume may soon include 
these processes as well as a similar summary of 
photo-mechanical methods. 

It is quite probable that the reader without 
some previous knowledge of color photography 
will find this book difficult. Much of the intro- 
ductory material that would be necessary in a 
text-book has very properly been omitted from 
such a treatise as this. In fact, the omission en- 
hances its value as a reference work for the more 
advanced reader. The style of the work is one 
which might well be followed by historians in 
other fields than color photography. The sub- 
ject-matter is presented in such a way that the 
original investigators seem almost to have col- 
laborated with the author in the preparation of 
the volume. The reader is then able to form his 
own unbiased conclusions in regard to the merit 
of each theory or process. Some may wish that 
the author had more often expressed his own 
opinion as a guide to those less familiar with the 
subject. In particular, it is to be regretted that 
the author did not abandon his i impartial presen- 
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tation in the first chapter which deals with the 
theory of color photography. Here the early 
ideas are presented in many cases by direct 
quotations, and thus false theories are allowed 
to remain as if believed in by the author, where 
a footnote would have given the re ader the 
benefit of modern knowledge. 

This volume should certainly be in the hands 
of all serious workers in color photography. As 
a reference work, there is no other at all like it in 
any language. It would be well if the would-be 
inventor of new methods of color photography 
could be induced to use this book as a com- 
pendium of previous patents and practices which 
could save him much time and effort if he would 
consult it. Pror. A. C. Harpy. 





WHAT A WHALE OF A DIF- 
FERENCE 

“How can he build ’em so cheap? 
Perhaps the brake drum is small and 
the band narrow, but that wouldn’t 
make much difference.” Slipstick ar- 
tists!—get busy and check up on this. 
The Ford Motor Co. has increased the 
size of the Ford brake drum, which it 
is estimated will take 13,000 tons more 
cast iron and 10,000 tons more steel 
per year than heretofore. The larger 
gasoline tank will take 2000 tons per 
year additional and the change in run- 
ning board and shield design will re- 
quire 5000 tons more. The change to 
all- steel car bodies will add to the com- 
pany’s yearly requirement 38,000 tons. 
Now we understand why our Ford 
doesn’t have four-wheel brakes.—Jron 


Age. 
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Mildew Prevention. Finally a sat. 
isfactory process for rendering cotton 
fabrics mildew proof and water-repel- 
lent has been perfected. This will mean 
the saving of millions of dollars’ worth 
of tenting materials which are de- 
stroyed each year by various organisms, 


The fabric is impregnated with salts 
from minerals which are commonly 
known as “rare earths.” These salts 
are used in soluble forms and then in- 
solubilized by various methods. Sam- 
ples of fabrics so treated were kept in 
chambers where the temperature was 
approximately 70° F. and the humidity 
such that the cloth was damp. The 
cloth had been previously heavily inoc- 
ulated with a culture of mould spores, 
After four months in the chamber, 
no evidence of mildew or mould growth 
was found on any of the samples. 
Samples not treated with these salts 
showed the presence of mildew within 
a few days after being inoculated. 

The water repellency is obtained by 
precipitating an insoluble soap of the 
minerals in the fabric. An important 
feature is that once the cloth has been 
treated the repellent withstands any 
amount of laundering with ordinary 
soap or cleaning with gasoline. This 
is not true of fabrics treated with alu- 
minum soap, which is the process most 
commonly used.—Textile Age. 


The Massachusetts hastisaage of Technology 


SUMMER SESSION 


Courses for Teachers, JULY 6;TO AUGUST 3, 1926 


Progressive Methods of Teaching 
Senior High School Mathematics, Junior High School Mathematics, General Science, 
High School Chemistry, High School Physics, Classroom Problems, General 
Bacteriology, General Biology, Health Education Methods, Health 
Records and Statistical Procedure, and Electron Theory. 


Courses in Mechanic Arts 


Foundry, July 7 — July 15 


Pattern Making, July 16 — July 23 


Machine Tool Work, June 21 — July 23 


Entrance Subjects 


Entrance subjects are offered during the Summer Session in Mathematics, Physics, 
Chemistry, English, French, and German. Passing grades in these subjects 
will be accepted in lieu of formal entrance examinations. 


For Descriptive Literature and other Particulars Address The Registrar, 


Massachusetts Institute of Technology, Cambridge, Mass. 
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* An Open Letter 
- to John P. Senior 


er 


th 

es. 

Its * 

in Dear Senior: — 

"a Your campus days are very nearly over but don’t let 
he anyone mislead you into thinking that the “gladdest years 
nt of life” have also passed. Tackle the job of living with a 
ea little gumption and you'll find each succeeding year more 
‘y enjoyable and satisfying than the year that preceded it. 
” Your big job in the next few years is to set your stand- 


ards and erect your reputation. What the world wants 
to know about you is the soundness of your judgment and 
the dependability of your performance. Don’t take chances 
on those two points. A clean reputation for solidity, trust- 
worthiness and dependable performance is the goal to 
aim for. (Your dollar-income at first probably won’t total 
very much under the best of circumstances, so be sure 
your reputation-income is the biggest possible.) 


Team up with the best in everything that you handle, 
Stand for, advocate, fight for the best materials, the best 
designs, the best construction methods. Don’t let your 
mame come to get associated with second-bests, make- 
shifts and could-have-been-better-with-a-little-more- 
work- and-thought. 


Build. your reputation now—your fortune will come 
later. 


The world doesn’t owe you a living but it’s ready and 
willing to pay you handsomely when you have justified 
it. It’s a great world once you have made it respect you. 


I’ve seen a lot of it and I know. 
Sincerely yours. g 


= apie sar , 























































to even estimate the investment in 
canneries and refrigeration plants in the 
United States today, but the amount, 
however large, is a small figure com- 
pared with the damage bacteria would 
cause if food products were not treated 
in such a manner. The Pasteurization 
of milk, which is now carried on in 
every modern community, is but a 
heating process which kills bacteria, 
like those of typhoid fever and tuber- 


culosis, which might cause disease if 


present. It also improves the keeping 
qualities of the milk, as milk becomes 
sour through the action of bacteria, 
and the smaller the number of organ- 
isms present the longer time will be 
required. 





Engineers and contractors know that 


BUFF performance is accurate and sure — 
on all sorts of work, from running loca- 
tion lines to giving “ neat lines’ on impor- 
tant bridgework — without having to 
adjust the transit once. 


Write for the BUFF Catalog No. 20M 


Buff & Buff Mfg. Co. 


Jamaica Plain, Mass. 








Bacteria —the Smallest Workers 


(Continued from page 111) 
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The fact that moisture is concerned 
in the growth of bacteria has been 
mentioned. As they require a certain 
amount of water for their own growth, 
it has been found that drying foods will 
cut bacterial action down to a negligi- 
ble amount. Hence we have dried 
meats, fish, raisins, prunes, gelatin, 
dried eggs, and even dried milk. Each 
of these drying processes has resulted 
in the development of special indus- 
tries, with different methods but a 
common goal, the preservation of goods 
against the inroads of bacteria. 

All the industrial processes involv- 
ing bacteria, whether they be designed 
to use bacteria or to prevent bacterial 
action, require the co-operation of 
other branches of science. Chemistry 
is a necessity for an understanding of 
the materials utilized by bacteria, and 
their changes in action are largely the 
result of their chemical environment. 
Engineering of all kinds is required to 
develop and operate the large canner- 
ies, the refrigeration plants, the highly 
developed dehydrating plants and op- 
erations similar to that used in the 
production of acetone and butyl alco- 
hol. Each science plays its part, and 
is essential to the success of the task, 
when man undertakes to harness the 
powers of bacteria, the smallest work- 
ers in industry. 


TOADSTOOLS OR HARD-BOILED 
EGGS 

We all know that toadstools, taken 
internally, have a bad effect. Now we 
are told that hard-boiled eggs, taken 
internally, may have the same bad 
effect — that is, if the subject is angry 
when he eats them. 

Dr. Hilton Ira Jones, chemist and 
psychologist, says that the greater part 
of a hard-boiled egg is a chemical sub- 
stance called colin. When a person is 
angered, the acidity of the stomach is 
increased to such an extent that the 
colin is oxidized into muscarine, and 
muscarine is the poison in toadstools. 


The effect, of course, is the same no 


matter whether the angry person eats 
hard-boiled eggs or toadstools. 
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Editorials 


(Continued from page 123) 


The proper guests of honor for such a 
function are the President and Faculty 
of the Institute. The proper spirit of 
this occasion should be one of demo- 
cratic comradeship with an all-em- 
bracing spirit for the entire class. 

A dance at the Copley-Plaza is a 
most delightful and desirable function 
for any who can and should attend it, 
but a dance at the Copley-Plaza has 
no place in any democratic scheme 
of things. 

Back in the early days of the devel- 
opment of what is known as higher 
education, the Junior Prom and Senior 
Week had their beginnings. They 
were modest, simple, hearty. They 
promoted and distributed a_ broad 
class and institution feeling, but the 
high-priced function of today, which is 
an exotic bloom on what should be a 
healthy plant, has little place among 
the purposes of these earlier activities. 

Nature herself erects enough walls. 
Human nature within that frame, and 
for perfectly good philosophical reasons, 
should devote most of its time to tear- 
ing walls down. Why we should pay 
high prices in money, energy, and 
moral character to create social condi- 
tions where we can be in contact with 
the superficialities and conditions un- 
der which there is no possible chance 
of our meeting or being with the 
people whom we really love and revere 
is an interesting social phenomenon 
which has momentarily influenced us 
to ask for the attention of the student 
body of the Institute. 


The City. By R. E. Park and Others. 
Chicago: University of Chicago Press, 
1925. 239 pp. 


Unlike most of the literature on the modern 
city, which deals with municipal government 
and municipal services, this book goes deep into 
the traits and instincts of the human beings who 

make up the city. It attempts, by studying 
human behavior in a city environment, to dis- 
cover the underlying causes of the city’s social 
forces and social problems. At first glance, this 
seems a bit remote from the fields of activity of 
a Tech undergraduate; yet upon second thought, 
it will be seen that most of us are likely to be- 
come city dwellers and that an understanding 
of the hidden forces at work among the city’s 
population can be-of distinct advantage to us. 








Trade-Mark Registered U. S. Patent Office 


Made of extra quality cotton yarn, carefully inspected, and guaranteed free from all imperfections of braid or finish. The colored spots 
| are our trade-mark, used only with this quality. 
We make braided cord of all sizes, kinds, and i for all purposes, including sash cord, clothes lines, trolley cord, signal cord, arc lamp 


cord, and many special cords for wares purpose: 
CAT. ALOGUE AND SAMPLES GLADLY SENT ON REQUEST 


SAMSON CORDAGE WORKS -t- 


88 Broad Street, Boston 9, Mass. 
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When the class 
of ’15 at Maine 
was being grad- 
uated, thename 
“Pierce” meant 
no more in the 
field of metering 
than Sweeney 
or Jones.. Today, however, if 
you'll talk to such companies as 
the Detroit Edison Company, 
The Southern California Edison 
Company, the Duquesne Light 
Company, or the United Verde 
Copper Company, you’ll learn 
that “Pierce” means a type of 
remote metering, which enables 
a man in a central dispatcher’s 
office to read the condition of a 
sub-station several miles away. 





R. T, PIERCE 


Superpower brought in the 
need for an improved method of 
remote metering, and R. T. 
Pierce, Maine ’15, in the employ 


The question is sometimes asked: 

Where do young men get when they 
enter a large industrial organization? 
Have they opportunity to exercise creative 
talents? Or are they forced into narrow 
grooves? 

This series of advertisements throws light 
on these questions. Each advertisement 
takes up the record of a college man who 
came with the Westinghouse Company 
within the last ten years or so, after 


graduation. 


of Westinghouse, devised it. He 
designed a system that operates 
on a new and different principle, 
and that has met with general 
acceptance in the Central Station 
field. He also was active in the 
recent re-designing of the entire 
Westinghouse instrument line. 

It was only a few months after 
Pierce had completed the grad- 
uate student course at Westing- 
house that he was given an assign- 


Westinghouse 


ment in the instrument section 
of the engineering department. 
He took it merely as a “fill-in” 
job. Soon he saw that instru- 
ments play a vital part in every 
electrical operation. As an in- 
strument engineer, Pierce spent 
several weeks on the U. S. S. 
Tennessee and the Colorado 
during their trial runs. He has 
ridden in the cabs of electric 
locomotives. He is in closer 
touch with radio than anyone 
not a radio engineer. 

A design engineer comes con- 
tinuously in contact with sales 
negotiations, and Pierce’s con- 
tact with them proved so bene- 
ficial that he was lately made 
head of the Instrument Section 
of the Sales Department, which 
means that he really has charge 
of the sale of all instruments to 
Westinghouse customers. 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 


ed 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY offers 
courses, each of four years’ duration, in Civil, Mechanical, and Electrical 
Engineering; Naval Architecture and Marine Engineering; Mining Engineering 
and Metallurgy, and Geology; Architecture and Architectural Engineering; 
Chemistry, Chemical Engineering, and Electrochemical Engineering; Biology 
and Public Health, and Sanitary and Municipal Engineering; Physics, General 
Science, and General Engineering; and in Engineering Administration. These 
courses lead to the Degree of Bachelor of Science. 


To be admitted to the first-year class, applicants must have attained the 
age of seventeen years, and must satisfactorily fulfil entrance requirements in 
Algebra, Plane and Solid Geometry, Trigonometry, Physics, Chemistry, 
English, History, and French or German, and one elective subject. Examina- 
tions are required in all subjects except Chemistry, History, and the elective, 
the requirements for which are fulfilled by the presentation of satisfactory 
certificates. A division of these entrance subjects between different examina- 
tion periods is permitted. 


Entrance examinations are held at the Institute in September. In June, 
applicants will be examined by the College Entrance Examination Board in 
Boston, New York, Philadelphia, Chicago, and many other cities in America 
and Europe. A circular stating times and places is issued in advance by the 
College Board. 


Graduates of colleges and scientific schools of collegiate grade, and in 
general all applicants presenting satisfactory certificates showing work done at 


admitted, without examination, to such advanced standing as is warranted by 
their previous training. 


Graduate courses leading to the degrees of Master of Science, Master in 
Architecture, Doctor of Philosophy, and Doctor of Science are also offered. 
Special Research Laboratories of Physical Chemistry, Applied Chemistry, and 
Science have been established. 


PUBLICATIONS 


Bulletins of General Information, Courses of Study, Summer Session, 
Advanced Study and Research; and the Report of the President and the 
Treasurer. 


Any of the above-named publications will be mailed free on application. 


For information, address 


ADMISSIONS OFFICE 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASS. 


another college corresponding to at least one year’s work at the Institute, are 


| 














Push Button High Speed Transportation 
Safer and Surer than Human Hands and Heads 


Southwestern Bell 
Telephone Com- 
pany, St. Louis, Mo. 


Mauran, Russell & 
Crowell, Architects 


I. R. Timlin, Assocz- 
ate Architect 


Barclay-Vesey Build- 
ing, New York Tele- 
phone Company, 
New York. 


McKenzie, Voorhees 
& Gmelin, Architects 


OR many years, thinkers who watch 

mechanical progress with a friendly 
eye have asserted that the goal of ma- 
chinery is to set mankind free from 
routine tasks, to give him timeand oppor- 
tunityfor those tasksofthemind forwhich 
evolution has particularly fitted him. 


In two of our most important indus- 
tries there have been recent develop- 
ments which may be truthfully said to 
have ushered in a new epoch. The dial 
telephone system, after years of experi- 
ment, has proved itself a practical and 
efficient servant of man. And the Otis 
Signal Control Elevator, also a product 
of untiring effort and experiment, marks 
a revolutionary step forward. 


The transportation system of a modern 
building requires fewer elevators of this 
new type, than were heretofore required 


Os 2s 


ELEVA T.OC 2 


Pacific Telephone & 
Telegraph Company, 
San Francisco, Cal, 


J. R. Miller, T. L. 

Pflueger & A. A. 

Cantin, Associate 
Architects 


ODE 


Ohio Bell Telephone | 
Company, Cleveland, 
hio. 
Hubbell & Benes Co., 
Architects 


of other types. Control is entirely auto- 
matic, the car being operated by the 
pressing of car or hall button. 


This type of control automatically 
brings the elevator to a stop within an 
exactness of level which eliminates the 
delays of readjustment experienced under 
the old system, and also automatically 
opens the doors as the car stops. This 
accuracy of landing greatly eliminates 
the possibility of accident. 


In view of these epoch-making de- 
velopments in the telephone and ele- 
vator industries, it is most appropriate 
that the four new monumental telephone 
buildings stretching across the country, 
and located in New York, Cleveland, 
St. Louis and San Francisco, should be 
equipped with the latest type of Otis 
Signal Control Elevators. 
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Electricity, which can release 
woman from her burdens, has 
already created a revolution in 
American industry. Wherever 
mankind labors, General 
Electric motors can be found 
carrying loads, driving machin- 
ery and saving time and labor. 
And there is no branch of elec- 
trical development today to 
which General Electric has not 
made important contributions. 





A series of G-E advertisements 
showing what electricity is 
doing in many fields will be 
sent on request. Ask for book- 
let GEK-1. 
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In a field in sunny Spain stands a stone mortar. 
Crows hover around it, picking up bits of grain and 
chaff—cawing. 


Here Marcheta, in the fresh beauty of her youth, 
will come to pound maize. For years she will pound 
maize. The stone will stand up under the blows; 
not a dent has the muscle of three generations of 
women tnade upon it. But the crows will hurl their 
black gibes upon a woman aging early and bent 
with toil. Old Marcheta—still in her thirties. 


The American woman does not pound maize. But 
she still beats carpet; she still pounds clothes; she 
still pumps water. She exhausts her strength in 
tasks which electricity can do better, and in half 
the time. 


The high ideals of a community mean little where 
woman is still doomed to drudgery. But the mir- 
acles which electricity already has performed 
indicate but a fraction of the vast possibilities for 
better living and the tremendous opportunities 
which the future developments in electricity will 
hold for the college man and woman. 
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